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BAKELAQUE 
PHENOLIC 
RESINS 





® for acid-proof coatings 
With aWells’ waste oil : 
Sher you con use your ® for abrasive wheels 
oe ainige ts eames ® for electrical insulation 
often. A thoroughly 
reliable supply of oi! is 
assured with the use of Wells’ special filter f 
pads which work in conjunction with Wells’ 
patent syphon feed. The oil delivered from 
a Wells’ filter can be used with complet 
ayer ti Bree ATTWATER & SONS, Ltd. 
Est. 18568 


HOPWOOD STREET MILL, 
PRESTON ENG. 


fe 





RKP 2317B 











[AV LET THE 


VOSS TIMER } 


watch your experiment or process. Indispensable in 

















every lab. or factory. Up to 120 minutes alarm 


|| l=] range. Clockwork. Low initial cost. 


YOSS INSTRUMENTS LTD. 
FARADAY COURT, MALDON, ESSEX, ENGLAND 
LONDON OFFICE : 100, VILLAGE WAY, N.W.10 
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NASH HYTOR VACUUM 
PUMPS ann COMPRESSORS 


FOR THE CHEMICAL AND ALLIED INDUSTRIES 


Many entirely new problems have been solved successfully since 1939; we might 
also help you with our acquired experience if you communicate with 


NORMAN ENGINEERING COMPANY 


BRITISH AGENTS AND SERVICE ENGINEERS FOR 


NASH ENGINEERING C9 (GREAT Britain) LTD. 





HYTOR WORKS, COMMERCE WAY, PURLEY WAY, 
Telephone: C RO Y D O N Telegrams : 
CROYDON, 2278/9. ‘* NASHNORMA"’, CROYDON 
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Steiner Viscometer Bath 


Double walled, fully transparent 
construction, self-contained and 
easily transported. 


New system of interchangeable 
viscometers enables to measure 
transparent and opaque liquids 
accurately and efficiently. 


Eighteen types of kinematic 
viscometers are available to suit 
British, American and Continental 
specifications. Each viscometer 
tube is tested individually and its 
viscometric constant stated with 
guaranteed accuracy. 


Accuracy of temperature regula- 
tion is +0.01°C. or better at 
temperatures from 20 to 100° C. 
Additional equipment is available 
for the extension of the tempera- 
ture range to —40° C. and to 
+ 160° C. 


ST'R Electronic Controls add long 
life to accuracy. 


Viscometers can either be sub- 
mersed in the bath or connected 
to the built-in circulating system. 


A. STEINER, 
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76 CAVENDISH 
ROAD, LONDON, S.W.12, ENGLAND 
RTE ATTN BER 










PIN-POINT 
ACCURACY 


A simple but effective method 
of calibration ensures that the 
quantities measured by PYREX 
Brand Graduated Glassware are 
accurate to N.P.L. Standards. 
In addition, a co-efficient of expansion 
of only 3°2 x 10° means that vessels made of 
this glassware are much less likely to fracture 
due to sudden changes of temperature. For 
these reasons PYREX Brand Graduated Glass- 
ware is standard equipment in very many 
research laboratories. 


* 


For everyday laboratory 
work PYREX Brand 
Glassware is graduated to 
N.P.L. Class B Stand- 
ard, but for more metic- 
ulous analysis or intricate 
research work N.P.L. 
Class A can be supplied 
at a reasonable extra cost 


PYREX Brand Gradua- 
ted Glassware is supplied 
only through Laboratory 
Furnishers, but an illus- 
trated catalogue and 
two free copies of our 
Chemist’s Notebook will 
be sent direct on applic- 
ation to us. 












PYRE X 


Regd Trede Mark 


GRADUATED 
GLASSWARE 


Made by James A. Jobling & Co. Ltd... Wear Glass Works. 
Sunderland, G.70.8 
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Kodak Ltd. use ‘‘Perspex’’ for making corrosion- 


resistant processing trays. ‘‘Perspex’’ readily lends 
itself to the fabrication of all manner of shapes to 
suit specific requirements in the chemical and allied 
trades. 


‘Perspex’ is the registered trade mark of the acrylic sheet 
manufactured by 1I.C.1. Limited. 


P.321 
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Glaxo Laboratories use... 
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8 ; as », © 4 
(REGD.) 


Laboratory 
Glassware 








This photograph of the Manufacturing Section of the Ampoule Department 





is reproduced by permission of Glaxo Labora- 
tories Ltd. These famous laboratories are equip- 
ped in the most modern manner—and ‘ Hysil’ 
glassware and ‘ Hysil’ tubing are usedextensively. | 


7 te 


PROOWVCT 








By ordering the ‘ Popular’ sizes of ‘ Hysil’ you save both time and money, because — 


They cost less 
You get special discounts for Standard Case Lots 
Your own ordering and stocking is simplified 
Deliveries are quicker 


The new ‘ Hysil” price list and full particulars of standard cases will be sent on request 
CHANCE BROTHERS LIMITED. Glass Works, Smethwick 40, Near Birmingham. 


Telephone: West Bromwich 1051. London Office: 28 St. James's Square, London, S.W.1. 
Telephone : WHitehall 1603. Branch Works at Glasgow, St. Helens and Malvern. 
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Thirty years of development and manu- 
facturing experience enable Foxboro to 
offer industry, Recorders and Controllers 
for temperature, pressure, humidity, 
liquid level, flow and other process 
measurements fully certified and 
guaranteed. CERTIFIED for accuracy and 
response—GUARANTEED for functional 
reliability . . . 


fait accompli. 
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After all, 





manufacturers of foodstuffs, pharma- 

ceuticals, beverages and cosmetics, to mention only 
a few products, don’t have to put up with unwanted 
odours, unpleasant flavours, lack of colour or too much of it. Active 
Carbon copes with all of these problems and also traps impurities which 


can’t be detected by eye, nose or tongue. It also simplifies crystallis- 





ation and cleans precious fluids and gases. 
Ss CLIFF 
Why not get in touch with the Active UT E 
SPEAKMAN 
Carbon specialists and find out all about it? 











SUTCLIFFE SPEAKMAN AND COMPANY LIMITED, LE'GH, LANCASHIRE 


Telephone: Leigh 94 
London Office: Godliman House, Godliman Street, London, E.C.4 
Telephone: City 2810 

















> 
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interchangeable Laboratory 





Glassware 


A wide range of apparatus, adequate for general laboratory require- 
ments, is available from stock. We are always pleased to quote 
for special apparatus to meet particular needs. 





Although we have not yet published a new laboratory apparatus catalogue, we shall be pleased to 
send you our new catalogue of ‘‘Industrial Plant in Glass.’’ 


We are exhibiting at the British Industries Fair, Olympia. 
Stand No. C133. 


QUICKFIT & QUARTZ, LTD. 


INTERCHANGEABLE LABORATORY GLASSWARE 
INDUSTRIAL PLANT IN GLASS 


Head Office: |, ALBEMARLE STREET, PICCADILLY, LONDON, W.1. Telephone: REGent 8/7! 
Works: ‘‘Quickfit’’ Works, Stone, Staffs. "Phone: Stone 481. 
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PATENTED WORM DRIVE CLIP 


the finest CLIP in the world 











Absolutely leakproof joints on Air, 
Water, and Oil lines, are swiftly and 
easily made by using “Jubilee” Worm 
Drive Clips. They stand up to any 


pressure. 


Millions are in daily use on Lorries, 


Tractors, Cars, Aeroplanes, Diesel 


Locomotives, Portable Engines, etc. 











ubilee 
CL/P 


a Write for details 
quoting reference 
RC/12 








L.ROBINSON 8& CO. (citincHam)LTD.. 


Gillingham Kent 
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O UR MODERN LABORATORIES are individually planned and 

designed for their particular purposes in Research, Industry and 
Education. 60 years’ widespread experience enables us to offer 
suggestions and designs based on the best of present-day develop- 
ments. We utilise results of established motion study researches 
in planning our laboratories : for eliminating unnecessary walking 
and transport ; for comfortable seating ; to minimize body move- 
ments ; and for glarefree lighting and efficient ventilation. Our 
fitments allow for easy dusting and cleaning, ease of accessibility, 
abundant storage space. They can be planned with a view to future 
rearrangement. 


Our Technical Department is always available for free consultation 
and advice. 


Some Laboratories recently equipped by us are : 


Research*and Routine — ..c.sccceceecenceeceeees rap dncdsbangsbabos The Distillers Co. Ltd., Penicillin Factory, Spek= 
se - ss Gdmagnnedlidbndessecseseaaaiaamaiaes Newton Chambers & Co, Ltd., Thorncliffe. 

GE a, . cc cnak nth ednbacadl békbeenonsbninsnnsed nines University College, London. 

TS sec neepeenannsesenonnonqaiens The Express Dairy Co. Ltd., Londor. 

i, TC  ... csconssdhnognncssacduabonenenent British Colloids Ltd., London. 

Penicillin Routine and Research, Biochemical _ ............ Glaxo Ltd., Greenford, Watford, London, 

Barnard Castle and Aylesbury. 
Research and Bacteriological ...........ccccccccecceecssccsceeees International Chemical Co. Ltd., London. 
GRID nik cccncckndcscossdbenccdestediechahscie becseeteedielte: County Laboratories, Dorchester. 
CHARLES HEARSON & eS ag 

(-ABORATORY FURNISHERS APPARATUS MANUFACTURERS 


68 WILLOW WALK ~ BERMONDSEY - LONDON : S:E°I 
(BER. 1331/32, 2456) 
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Eliminate this variable- 


REDUCE 
VOLTAGE VARIATION 


FLUCTUATING input volts mean lost efficiency. 
Advance Constant Voltage Transformers are guaran- 
teed to maintain supply voltage within + | per cent. 
of mean with input variations up to + 15 per cent. 
Essential in research laboratories for illumination 
measurements, photometry, electromedical equip- 
ment, and all electronic applications. 


MODELS NOW IN PRODUCTION 


Type Model Input Output Watts Price 
No. Volts Volts 
R.M.S. 
190-260 230 
- 6 
230 
6 


MT.18? 
MT.189 
MT.281 
MT.231 
MT.281 
MT.161 
MT.16! 
MT.16I 
MT.16! 
MT.161 
MT.140 
MT.140 


12 

0 230 
95-130 110 
230 
6 


NNN 


190-269 
+ 12 
- 230 
- 110 
95-130 110 
- 230 
190-260 230 
v 230 
- 230 

;, 230 
230 2,000 
230 3,00) 


>>>? r rON@RrT™MONY MM™>ymMy 
COCOCCOOCCOMWWUWWWoOooo>o? 


oooooo°c°o°o°o°or---=-— 


ADVANCE COMPONENTS LIMITED 
BACK ROAD, SHERNHALL STREET, WALTHAMSTOW, LONDON, E.17 


Telephone : LARkswood 4366-7-8 
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PLATINUM 
ELECTRODES 


Johnson Matthey have been closely associated 
with advances made in the design and con- 
struction of platinum electrodes. Their new 
descriptive catalogue gives special prominence 
to certain selected types of electrodes based 
upon both theoretical considerations and long 
experience in their use. A copy of the 
catalogue (Publication No. 1720) sent on 
application. 

We are always pleased to discuss construc- 
tional detail with any designer requiring a 
special electrode for a particular purpose. 





One of the specialised products of 


Johnson 
neon & 


JOHNSON, MATTHEY & CO., LIMITED, HATTON GARDEN, LONDON, E.C.i. 
Also at 63-73 Vittoria St., Birmingham, |. 
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G. H. SMOKER 


Actual Manufacturers of 
VULCANITE ACID RESISTING 
OUTLETS 








Water, Gas, Steam and Air Valves for 
Physical and Chemical Laboratories 








71, COUNTY ST., NEW KENT RD., LONDON, S.E.1 
Telephone: HOP. 3018 
$ 
PERLE ES EE SS tS a ae Sa SS Ce SS et SS Te ES 












For 
CONSISTENT 


Purity, Strength 
and Quality 





PO 









LIP 


Filter epere 


Made from Finest Selected Pure Rag 
Pulp. Each Paper specially designed 
for its purpose. Send details of your 
requirements and we will gladly send 
you samples of the most suitable 
FINE PAPERS Paper tor your purpose. 


SINCE i POSTLIP DATA BOOK CA/! 
free on application. 















MAKERS OF 


Sole Manufacturers 


EVANS, ADLARD & CO. LTD - WINCHCOMBE - GLOS. 





* eGe 29s 


A LA RN Bs Rr es a PB) 8 
















16578 
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with 6 or 12 holes, 
and = ‘* Gallenkamp ”’ 
built-in constant level 





LABORATORY —_—— 
SPECIALITIES 


cs cone) 


nin: CONC IN 
_ 











SOXHLET 
EXTRACTION BATH 


for 3 or 6 tests, and with 
“Gallenkamp’’ built-in 
constant level device. 


No. 4676 


















No. 4484 
WATER STILL 


output 34 litres per 
hour. 


Nos. 12100 | 
WATER-BATH 


device. 


We shall be glad to send a copy of our Catalogue No. 508B giving full 
particulars of the above, also other specialities. 


A.GALLENKAMP&C°9 LTD 


17-29 SUN STREET LONDON E..2 
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CHEMICAL 
PLANT 


including 


CENTRIFUGALS, ROTARY DRYERS, 
FILM DRYERS, FILTER PRESSES, 
PRESSURE FILTERS, ETC. 





FILM DRYERS 


are very suitable for drying 
solutions where a powdered 
product and flake is required 
direct. The rate of drying is 
high and is arranged to be 
complete in one revolution of 
the drum, the speed being 
adjusted to suit the particular 
properties of the material being 
treated. 











FILTER PRESSES 


are usually made of cast iron, 
having cast iron or wooden 
plates and frames, but they 
can be made of acid-resisting 
bronze, stainless steel, etc., 
where necessary. 








Ask for our Catalogues giving 
further particulars. 











MANLOVE, ALLIOTT & CO., LTD.) 


BLOOMSGROVE WORKS NOTTINGHAM 
TELEPHONE : 75127 (3 LINES) TELEGRAMS : MANLOVE’S, NOTTINGHAM 

















OE A AL, MIE CEES ERE ALLENDE CTT: AER 
LONDON OFFICE : 41-42 PARLIAMENT ST., WESTMINSTER, S.W.! ‘Phone: WHitehall 5931-2 
LE LET AECL LEED GE EE LES EERE ELLIE IRE ES 
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=ITOWERS LABORATORY APPARATUS 


We manufacture and supply everything which a scientific laboratory requires. The illustrations 
below show only two of the many pieces of equipment which we manufacture and we invite you to 
visit our stand at the B.I.F., where many items of general interest will be exhibited. 


TOWERS MODEL 98 
AIR-DAMPED BALANCE 


Capacity, 200 g. Sensitivity, 0.1 mg. 
Fitted with optically projected scale 
O—100 mg. in 0.2 mg., and ring 
riders making weights below | grme 


unnecessary. 


b | 





TOWERS ELECTRIC FURNACES 


Now available with new Electronic Auto- 
matic Temperature controller which main- 
tains furnace at any desired temperature. 
Full details of all types of Analytical Balances, 
Electric Furnaces, etc., on application. 


B.1.F. STAND C28 
at Olympia 











J. W. TOWERS & CO., LTD. 


) Head Office and Works : WIDNES. 
@ }MANCHESTER: 44 Chapel Street, Salford, 3. LIVERPOOL: 134 Brownlow Hill. 
STOCKTON: 28 Bridge Road, Stockton-on-Tees 





“SCIENTIFIC  BY-4 330) 9-4 RO) .0 4 EQUIPMENT 
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Measurement by 


Mullard 





| 
| 
: 





Mullard Oscillograph type E.800/1 
The name of Mullard has for long been 
connected with cathode ray oscillographs, 
and their experience in this field is un- 
equalled. Mullard cathode ray _ tubes, 
Mullard valves and Mullard circuitry have 
been combined to produce the accepted 
standard oscillograph. 


Type E.800/1 


Time base frequency 0.25—16,000 c/s. 
Amplifier response (2 dB loss) 0.1I—40,000 c/s. 
Amplifier sensitivity (Max. Gain) 1 mV.rms/cm. 

Delivery — Ex stock. 


Type E.805 


Time base frequency 5 c/s—150 Kc/s. 
Amplifier response (3 dB loss) 2 c/s—2 Mc/s. 
Amplifier sensitivity (Max. Gain) 5 mV.rms/cm. 

Delivery — Ex stock. 


Mullard 


Electronic Products Ltd. 


Electronic Equipment Division 


ABOYNE WORKS, ABOYNE ROAD, LONDON, S.W.17 




















Improved 


PYREX Brana 


Standard Taper 
Interchangeable 
Ground Glass Joints 


NOW AVAILABLE 








THIS latest development of 
PYREX Brand Scientific 
Glassware, greatly increases 
the ease of apparatus 
assembly. These straight 
outer joints make easier and 
surer clamping and save =; 
time, trouble and breakages. 
Their extra heavy walltubing, 
strong hand-tooled sections 
and controlled annealing 
mean added service life. 











1 ! | Sturdy bead. 


















































Sa Extra heavy |\4 } 

2 cylindrical | " 
’ Precision outer wall " | 
’ ! GROUND permits the ) 

i} | SURFACES clamp to a7 | 
! | FOR grip over \ j 
i} }1. Perfect fit the entire : 
i) |}2. Freedom paw GSSS. . 
i from leaks ’ MP | } 
| t 4a} ]3. inter- 
; ft h Strong hand 

| a tooled sec- 
gz ability. 
, | tions. 
GE 








Fabricated from 
Pyrex brand 
chemical glass, 
the only glass so 
balanced for 
mechanical 
strength, chemical 
stability, and ther- 
mal resistance. 




















End fire-pol- 
ished to elimi- Extra heavy 
nate chipping walls. 














PYREX Brand Scientific Glassware is supplied 

only through Laboratory Furnishers, but illus- 

trated catalogue and two free copies of our 

Chemist's Notebook will be sent direct on 
application to ua. 


cien ~ ‘ific roe assware 
made by 


JAMES A. FOBLING & CU. LI1D., 
Wear Glass Works, SUNDERLAND. , o,, 





(MI276E) 














” 
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MICROID FLASK SHAKER 


A new variable speed “wrist action” shaking 
machine, silent, portable and efficient. 


‘= 
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This handy shaking machine will stand on the 
laboratory bench. Total load, four 500 ml. 
flasks each half full. Frequency of shaking 
continuously variable up to 500 cycles/min. 
Power consumption 60 watts. 


The Microid Flask Shaker is silent in operation. 
It abolishes. the tedium of hand shaking. It 
can find a use in every chemical laboratory. 


Leaflet GT.1351/27 free 02 application. 


C yRIFFINand LATLOCK Li 


LONDON MANCHESTER GLASGOW EDINBURGH 
Kemble Street, W.C.2. 19, Cheetham Hil! Road, 4. 45 Renfrew Street, C.2. 7 Teviot Place, | 
Esjablished as Scientific Instrument Makers in 1826 . 

BIRMINGHAM : STANDLEY BELCHER & MASON LTD., Church Street, 3. 
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This NEW development 
in Stillage PLATFORMS 


has brought the science of “‘ lightness plus strength ” 
to Mechanical Handling. Light and ultra-light metal 
construction has reduced “ dead weight” to such 

a degree that our platforms are only ha/f the weight 
of a similar size in timber, yet able to support loads 
far in excess of normal requirements. 

Our successful designs have been governed by— 

“* Will they stand shock of impact ?”? — “ Have 
they long life ?” — “ Are they impervious to 
rot ?”? — Yes! Yes! Yes! 

Exhaustive tests in factories throughout the 
country have proved the durability of this 
latest advance in handling equipment. 

Hygenic; non-splintering; unaffected by 
weather. 


MADE IN ALL STANDARD SIZES 


Please write for illustrated Brochure 














Sen, 





- pusienteid a — —— : 
Manufactured and distributed by ESSEX AERO LTD GRAVESEND KENT 
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Complete Laboratory Furnisher 





PURE CHEMICALS AND ACIDS, 
SCIENTIFIC GLASSWARE, APPARATUS. 


THERMOMETERS. 
HIGH-CLASS FURNISHING. 








SOUTH WALES DISTRIBUTOR for all 
LEADING APPARATUS MANUFACTURERS 





‘“‘ANALAR” ACIDS AND CHEMICALS STOCKED. 


LANDORE, 


‘Phone: SWANSEA 3469 











T. DRYDEN 1] | 


























SWANSEA 




















To meet COMPETITION fom IMPORTED BARYTES 


we have substantially 


REDUCED PRICES 


For Our Finely Ground 
ALL ENGLISH ORIGIN BARYTES 


Prompt Delivery 


Support Independent Producers who gave good service during 
times of scarcity. 


Athole G. Allen (stockton) Ltd. | 


STOCKTON-ON-TEES, CO. DURHAM 
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INSTRUMENTS 


| FOR 
| TEMPERATURE 
MEASUREMENT 














| 
| 
| 


Portable Wheatstone Bridge Resistance Thermometer in moulded case 
with immersion element. This equipment, which is available for temperature ranges 
covering from Sub-zero up to 500° C, is particularly suitable for measuring tempera- 
tures in open topped vessels and vats, refrigerating chambers, air ducts, ovens, etc., 
and is more robust and versatile than a mercury thermometer. Instrument is com- 
plete with inbuilt battery and null-deflection galvanometer, and has a guaranteed 
accuracy of 0.5 per cent. The I1} in. long scale enables very fine discrimination of 
the readings to be made. Protective sheath for the immersion element can be 
supplied in various materials, suitable for the media and temperature to be measured. 








This is only one of a comprehensive range of instruments for temperature 
measurement covering the whole field of temperatures encountered in industry 
and research, and backed by nearly 40 years of specialization in this branch of Science. 


I) FOSTERINSTRUMENT Co. LTD. 


LETCHWORTH 
HERTS. 


Telephone : LETCHWORTH 984 (3 lines) Telegrams : RESILIA, LETCHWORTH 
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E. LEITZ ( 


20, Mortimer Ste e 


PANPHOT 








The 
Universal 
Camera 
Microscope 


adaptable to 
all types of 
investigations 
and research 





Microp 


Instruments 












(Illustration shows 

arrangement for 

photographing 
large sections) 





(Common to both the PAO 
feature of a built-in light-sowp ¢ 


Seica camera and equipment for scitif 
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ndon) LTD. 





ret, London, W.! 


ORTHOLUX 


the modern 








pen 
for 













Research- 
Microscope 


le service and | 
ce. | 


rs, etc. 
rkshop Control. 











| 


PAN 
t-so 





(For transmitted or for 

combined transmitted 

and incident Light on 
opaque objects) 


HOT and ORTHOLUX is the 
b ensuring maximum efficiency.) 





ee. 


cit 


ific, industrial and commercial photography. 
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FLUOR SPAR 
HIGH GRADE 
GLEBE MINES LTD. 





EYAM -: -: : =: Nr. SHEFFIELD 


Telephone: EYAM 241—Telegraphic Address: FLUORIDES EYAM 
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LAPORTE. ™ 


LAPORTE CHEMICALS LTD., Ana ee 
Telephone: Luton 4390 Telegrams Laporte Luton 
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200/250 volts 


WILD-BARFIELD ELECTRIC FURNACES L 
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BA IN 


nN. Pt. 


MOISTURE METER 


Adaptable to many 
chemical substances 


RANGE 5—30% MOISTURE 


Models for A.C. & D.C. 
Mains and for Batteries 


= 3 CAN BE OPERATED BY 
™ UNSKILLED PERSONNEL 


This may be seen at the B.I.F., Olympia, Stand No. C. 19 


BALDWIN INSTRUMENT CoO., LTD. 


DARTFORD, KENT. 


TELEPHONE : DARTFORD 2989 
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The 
PASCALL 


laboratory ball mill and mixer... . 


Extremely useful for processing 
small quantities of powders and 
liquids. Can be used either 
as a ball mill or without the ball 


of ato charge for mixing. 
ne \o nh a 
t aot gle This Pascall unit is arranged 
on ng with two porcelain jars clamped 
of i" to rotating tables which can 


be off-set to the axis, an arrange- 
ment that imparts a rolling figure 
8 motion to the material and 
speeds up mixing. 


Write for list 
CA 449 


THE PASCALL ENGINEERING CO. LTD. 


MANUFACTURERS OF GRINDING, SIFTING AND MIXING MACHINERY 
Soe Se ee GROVE, LONDON, N.W.I 





TELEPHONE: PADDINGTON 7236 TELEGRAMS: PASENCO PHONE LONDON 
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The Laboratory 
Granulator 


Dry Type Granulators, 
Reciprocating Granulators, 
Filling and Packing Machines 


J. G. JACKSON AND 
CROCKATT LTD. 


Also: 








DARNLEY ST., GLASGOW, SCOTLAND, S.!. ) 








FOR LONGER RUNS 
BETWEEN REGENERATIONS 


MAXIMUM EXCHANGE 
ee 


MINIMUM SALT 
CONSUMPTION 





URGESS 


FREEZE-FORMED 


ZEOLITE 








BURGESS ZEOLITE COMPANY LIMITED 
66-72, WORSEFERRY ROAD, WESTMINSTER. S.W.1. Tel: ABBey 1868 
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Projection Refractometer 
for jams, molasses, ma!t extracts, 
and other difficult substances 














Two important additions have recently 
been incorporated in this instrument, 
and can be fitted if required: 


(a) By means of an _ additional 
optical system the range of the 
instrument can be increased to 
cover sugar percentage between 
0-90%,. 


A temperature contro! can be 
provided for the liquid under 
test, or a continuous flow cell 
if required. 


(b) 


the Makers 


BELLINGHAM & STANLEY LTD 
| 7! Hornsey Rise, London, N.I9 


Full particulars trom 











N ‘Phone: ARChway 2270 A 








JUDACTAN 


ANALYTICAL 
REAGENTS 
WITH 


ACTUAL 
BATCH 


ANALYSIS 
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| In one step via ION EXCHANGE 








Have you considered simplifying your purification process 
by the use of ion exchange materials ? An example of 
this is the removal of excess acid from protein hydrolysate 


in one step instead of in four steps. 

lon Exchange materials of various types are 
available for many applications. Write for 
details of ““Zeo-Karb” and ‘‘ De-Acidite” materials 
and their uses in research and industry described 
in lon Exchange Booklets 3,4 and 5. Forty years’ PE ~ M UT IT 
experience in the use of..jon exchange materials 
and the manufacture of plant is at your service. 

















lon Exchange 


Our Research Laboratory is always ready to Materials 
co-operate in the solution of your problems. 

















HE PERMUTIT COMPANY LTD. 


Head Office & Laboratories : Dept. V.A.25, Permutit House, Gunnersbury Avenue, London, W.A. 
— Telephone: CHIswick 6431. 
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SQUARE 


METERS 


# Lorge Open 
Scale. Mirror 
Scale ccn be 
supplied if 
required. 


RANGES : 
A.C. From IV — 10kV 







FLANGE MS ‘“ 


254A — 100 Amps. 


D.C. From SmV—l0kV 


SuA — 5000 Amps. 
Write for illustrated folder and price 


list of complete range. 


VICTORIA INSTRUMENTS 


Proprietors: V. 1. C. (Bournemouth) Ltd. 
MIDLAND TERRACE - LONDON - N. 
Telephone: ELGor 7871/2 


W.10 
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MCCULLOCH BROS. 
——& WILSON—— 


CHEMICAL DEALERS 
LABORATORY FURNISHERS | 


AND 


SCIENTIFIC GLASSBLOWERS | 











Glass Apparatus repaired 





} A LARGE VARIETY 
OF LABORATORY 
APPARATUS 
AL WAYSINSTOCK 











to Instructions 











Special Apparatus made | 








36A-46A WEST PRINCES STREET 
GLASGOW - C.4 








Phone : Douglas 2046 





















TELEPHONE 





LABORATORY MIXERS 


PRECISION MADE IN THREE SIZES—1, 2 AND 3 GALLONS 





Illustration is of Standard Model, arranged with drive from Geared Motor. 


WINKWORTH MACHINERY 


STAINES 1010 and 1133 
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for Solvents... 
SHELL RESEARCH in the production of Solvents will open up an 
important new British industry, contributing in no small measure to 
the urgent need to save dollar expenditure. Synthesised from 
petroleum, these Solvents are characterised by high purity, constancy 
in composition, high solvent power and include low, medium, and 
high ‘boilers’. Shell’s Ketone, Alcohol and Ether Solvents will 
play an important part in more and more British industries. 
e@®eeceoecaeeeneoeoen eee ee0e2e020202020008080808080803982 
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» ee Shell Chemicais G=) 


SHELL CHEMICALS LIMITED, 112 Strand, W.C.2. Tel.: Temple Bar 4455 
(DISTRIBUTORS) 


SGI 
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Have you seen the 


==MINIFILTER?== 


for the Laboratory or 





























for small-scale production 


| T 
The “MINIFILTER’’ is a small model of a normal] PF 
Stoneware Vacuum Filter, made in Porcelain, for the |!" 
Laboratory or for small-scale production. The joint |#" 
faces are ground to vacuum tightness, and a rubber 
suction pipe is attached to the outlet. Other HATHERN. we 
WARE products for the Laboratory include Jugs, Funnels 


















































Jars, Bowls and Sinks. 
MS 
Ask for a copy of our adv 
| | Laboratory Ware List mi. 
MS 
a ie HATHERNWARE LTD.|: 
or ; an mm 300 
ee Dept. CA. LOUGHBOROUGH, England. | Nc 
Ms 
4,0 
A tur 
ry 
Ms 
Telephone : Telegraphic Address : 

Clerkenwell 2908 “ Gasthermo, Barb, London ”’ § 
\ 
iB ‘ 
BLACK & SON, Ltd. |: 

2 e * 


180, GOSWELL ROAD, LONDON, E.C.I. 





Makers of Industrial, Laboratory and Research Thermometers 





Fluid-in-Glass Thermometers, graduated on stem, for determining | 
temperatures between —200° C. / +550° C. with an accuracy, 


corrections and permanency well within the limits permissible to 
obtain N.P.L. Certificates. | 


The filling in the etchings is heat resisting and is insoluble in all 
solvents with the exception of those that attack the glass itself. W 
Makers of Calorimeter Thermometers, also Hortvet Thermo- | 
meters for freezing point depressions, etc., etc. 
Of all the principal Scientific Instrument and Laboratory 
Apparatus Manufacturers. 
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CENTRIFUGES 


FOR EVERY LABORATORY REQUIREMENT 





‘MINOR’ 





THERE are no fewer than ten models in the MSE range of all-British laboratory 
type centrifuges. Not all can be shown here, so please let us know your particu- 
lar requirements. The advanced design of every model shows itself in perform- 
ance, workmanship and appearance. 





‘ANGLE’ 


MSE ** MINOR.’”’ Maximum capacity 200 mi. Available with a variety of interchangeable 
‘Swing-out ’’ and ‘*‘ Angle ’’ heads. Universal AC/DC motor. Max. speeds 2,300 to 4,500 
r.p.m., depending on the type of head and buckets used. Full details in leaflet No. 120/R. 


MSE ‘‘ ANGLE.’’ Features totally enclosed streamlined heads to give fullest possible 
advantage of the sloping sedimentation principle. Choice of two heads—8 x 15 mi. or 3 x I5 | 
mi. plus 3x 50 mi. Maximum speed 5,200 r.p.m. (on A/C supply). Full details in leaflet No. 121. 


MSE ** CHEMICAL.” A laboratory basket centrifuge of the continuous action type for 
dehydration, clarification and recovery of solids from suspensions up to a cake capacity of 
300 mi. All parts in contact with liquids made from solid stainless steel. Full details in leaflet ‘CHEMICAL’ 
No. 122. 

2S — 
MSE “*‘ MEDIUM.” A new MSE model. Maximum capacity of 1,000 mi for speeds up to 


. . . . . S 7 ) 
4,000 r.p.m. giving R.C.F. value 3,000 gravity. Super-speed unit using a special angle head to Nw Sw, 


turn at 15,000 r.p.m. is available. All controls built in. Wide range of interchangeable SS 


“ Swing-out '’ and ‘‘ Angle ’’’ heads. Full details in leaflet No. 127. 






MSE ‘‘ MAJOR.’’ The largest Centrifuge of the MSE range. Maximum capacity ZA 
2,200 mil. Wide range of interchangeable ‘‘ Swing-out ’’ and (SS 
** Angle ’’ heads to centrifuge simultaneously up to 4 x 550 mi. 
cups or 128 x 10 mi. tubes in multiple carriers. Maximum speeds 
up to 5,000 r.p.m. corresponding to R.C.F. values up to 4,000 x , 
gravity. Superspeed unit for 18,000 r.p.m. available. Full details ( 
on request. 









“MEDIUM’ 





MSE “ ATO-MIX ”’ 
BLENDER & DISINTEGRATOR 


The MSE ‘‘ ATO-MIX’’ cuts the time and 
labour of many laboratory techniques. For 
vaccine and virus preparation, enzyme and 
bacteria production, vitamin assay, the making of 
suspensions for analysis, for foodstuff communi- 
tion, and the preparation of all kinds of emul- 
sions, the MSE ‘‘ ATO-MIX”’’ gives the most 
effective results in a remarkably economical 
manner. Full details in leaflet No. 130. 
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MEASURING & SCIENTIFIC EQUIPMENT LTD., 14-28 SPENSER STREET, LONDON, S.W.1. 
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AMBERLITE I0N 
EXCHANGE RESINS 


" Manutactured bv the 
Rohm & Haas Company, Philadelphia, U.S.A. 


Genera! U.K. agents: Charlies Lennig & Co. (Gt. Britain) Ltd.) 
Distributed for laboratory use in the United Kingdom by the 
B.0.H. Laboratory Chemicals Group. 


Stocks of the analytical grades of 
iR-100-H and IR-4B are now avail- 
able for immediate delivery. Prices 
and technical literature on request. 


THE BRITISH DRUG HOUSES LTD. 
B.D.H. LABORATORY CHEMICALS GROUP 


POOLE DORSET appa Chen/t 





les 
Weal 


To all Laboratories 
and Works— 

FINE & INDUSTRIAL 
CHEMICALS 
and all 
LABORATORY 
APPARATUS 
































KERNICK & SON LTD 


9-10 MOIRA TERRACE 
CARDIFF. 


PHONE & GRAMS : CARDIFF 441 




















GAUGES DAMAGED 





FROM 
WHATEVER CAUSE— 
a Hydraulic, 
Fo, Oil, Boiler, 
Refrigerator, 
| Condenser, 
! Steam, 
Altitude, 
Sprinkler, 
Traction, 
Engine. 
REPAIRED 
NEW SPRINGS OR DIALS CAN 





BE FITTED TO ANY MAKE OF 


GAUGE. ALL KINDS OF 
RECORDING INSTRUMENTS 
OVERHAULED. 





HANNAN & BUCHANAN 


79, ROBERTSON ST., GLASGOW, C.2. 
Tel.: CENTRAL 6399 





























Filter 
Crucibles 


of 
Porous Porcelain | 


retain the finest precipitates and 
filter rapidly. They are not 
affected by acids, remain con- 
stant in weight within’ very 
fine limits and can be heated 


to high temperatures. 


Made by 
The WORCESTER 
ROYAL PORCELAIN CO. LTD. 


and 
Suppled by all recognised Laboratory 
Furnishers 
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MICRO 


AND 


SEMI- 
MICRO 


AND 


ASSAY 
BALANCES 





























= W°s are now able to offer Micro-Balances with 

Automatic Weight Application up to 100 mgram. 
without use of notched Rider Bar, whilst 
retaining the sensitivity of .0| mgram. per division, 
s direct reading. Fitted with Aperiodic Attachment. 
Incorporates | mgram. Graticule projection on 
brilliant screen. 








i 





Write for particulars 





IMPORTANT:— REASONABLE DELIVERY | 








Manufactured throughout by 


WILLIAM A. WEBB, LTD. 


>. 4/5, SKINNER STREET, LONDON, E.C.1. 


Phone: Grams : Accuracy, Smith, London. 
TERminus 2275/6. Cables : Accuracy, London. 
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INSTRUMENTS 


ALEXANDER WRIGHT & CO... LTD. 
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SCIENTIFIC and 
INDUSTRIAL 


CALORIMETERS : for gases, solid fuels, light oils and spirits. 
SPECIFIC GRAVITY (gas) recorders and testers. 
GAS ANALYSIS AND GAS PURITY apparatus. 
LABORATORY GAS METERS : 
measurement. 
CARBON DIOXIDE RECORDERS. 
BOILER DRAUGHT GAUGES metallic diaphragm type ; 
sector dials, vertical edgewise dials, horizontal edgewise dials, 
PRESSURE AND VACUUM RECORDERS AND INDICATORS ; 
limitations O-| in. w.g. and 0-300 Ib. per sq. inch (also metric). 


MANOMETERS AND GAUGES : single-column, double-column 
and U-tube types. 


PHOTOMETERS : benches, heads, accessories. 


English and metric units of 


|, WESTMINSTER, PALACE GARDENS, WESTMINSTER, S.W.1. 
"PHONE: ABBEY 2207. "GRAMS: ‘* Precision, Sowest London.” 

















Standard pans galvanised sheet steel, alternative 
pans aluminium or stainless steel. 


The 
“GIRO” 


MIXING MACHINE 


Will consistently mix dry powders, 


semi-solids or liquids in a matter of 
minutes. 





Capacity : | cwt. dry mix ; |} cwt. wet. 
Tipping Pan, dia 30 in., depth 16 in. 
Ex Stock—Price on application. 
Perfect observation during mixing. 
All parts easily accessible for cleaning. 


ALTERNATIVE POWER DRIVES 


. ELECTRIC MOTOR “‘V”’ BELT DRIVE 
AIR-COOLED PETROL ENGINE 

. FITTED WITH PULLEYS FOR _IN- 
DEPENDENT 2 in. FLAT BELT DRIVE 


AHAILLEN & C° 


(ENGINEERS) LTD. 
EC raUinent BOM spencer BRIDGE WORKS 





wnNn=— 





Pizt, NORTHAMPTON 

















of 
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CAPACITY IMPROVED 
200 GRAMS. BEAM 
ASSEMBLY 
SENSITIVITY WITH 
0-1 MILLIGRAM BUILT-IN 
SENSITIVE 
KNIFE EDGES ADJUSTERS 
AND PLANES AND 
OF FINEST 7 POINT 
SELECTED AGATE ARRESTMENT 





Model 24a 


THE 1949 BALANCE 


OF MODERN DESIGN AND EXCELLENT PERFORMANCE. THIS BALANCE POSSESSES 
THE QUALITIES OF ACCURACY AND SENSITIVITY SO ESSENTIAL FOR ANALYSIS 
AND RESEARCH 


DELIVERY .......QFROM STOCK 


Please write for leaflet 137/24 
MANUFACTURED BY 


THOMSON, SKI NNER & HAMILTON, LTD. 
Complete Laboratory Furnishers, 
137, SAUCHIEHALL STREET, 
Telephone : DOUGLAS 2842-3.4 GLASGOW, C.2 telegrams: ARGAND, GLASGOW 
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lnstruments 


of precision 


Ne2 








Indicators, Recorders and 
Automatic Controllers of 
Temperature, Humidity, 
Pressure and Liquid Level 


EGRETTI 
& ZAMBRA: 


122 Regent St., London, W.1. 














Ww Ww F 
BALANCES OFF 
THE SHELF ? 
ae 




















> ? 


Not quite! but 
Prompt deliveries - - - 
---Balances and Weights 
Repairs a Speciality 
WOLTERS BALANCES LIMITED 


ESTABLISHED 1875 


137, QUEENS ROAD, WATFORD, HERTS. 


Telephone : GADEBROOK 2020 
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In all processes requiring a B.P. grade of 
Chloroform or a B.P.or B.S.S.579 grade 
of Ether Solvent the MESB products may be 


relied on for consistently satisfactory results. 
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MANUFACTURERS OF 
FINE BALANCES AND 
SPECIAL EQUIPMENT 


DO YOUR WEIGHING 
PROBLEMS BALANCE ? 
LET US HELP YOU. 





TRIPLE BEAM 


s 
we 
4 Jf 


EARLY DELIVERY 
OF ALL TYPES 











STUDENT TYPE BALANCE TRADE 


MARK ANALYTICAL 
The hall mark 
WEIGHT SETS IN Stein of INFRA-RED MOISTURE 
BAKELITE CASES Pe ot ot TESTER 


ETA INSTRUMENTS LTD. 


OTTERSPOOL WAY, WATFORD BY-PASS, WATFORD, HERTS. 
FHONE : WATFORD 2725-3440 WIRES : WATFORD 3440 























WOVEN WIRE 
- WIREW ORK 


F. W. POTTER & SOAR LTD. 


PHIPP STREET - LONDON, E.C. 2 


Telephone No. Bishopsgate 2177 (3 lines) 


SIEVES anno SCREENS 
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wom H | 


a alesgl: is 2 D745 and D.OUTDOOR 


iB - =_— Our two stands at Birmingham B.I.F. are designed to 
ene 5 KEIGHLEY) 110 give a broad cross-section of the various activities 

( a of the Thos. W. Ward organisation and certain of 
SWITCHES € CROSSINGS se ss our subsidiary companies. 


rf if To those to whom the T.W.W. monogram means 
24 “ 
ae 







service of one kind or another we extend a cordial 
invitation to call on us during the course of the 


Fair. 
DARLINGTON $ The scope of this service includes :— 
RAILWAY PLANT £ FOUNDRY C°LTD NEW and RECONDITIONED MACHINE 


TOOLS e RAILS and SIDINGS e POWER 
PLANT and INDUSTRIAL EQUIPMENT e 
EXCAVATORS and CRANES eo STRUC- 
TURAL STEELWORK e IRON, STEEL and 
NON-FERROUS METALS e ENGINEERS’ 

SMALL TOOLS e ELECTRICAL EQUIP- 

MENT e FOUNDRY SUPPLIES and EQUIP- 
: MENT e BOILERS and TANKS, and above 
poi a aaa all, SERVICE. 





OVERHEAD & DERRICK CRANES eas Vi Si : STAN DS 

















ee 


SHEFFIE 
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40 years’ experience 
enables us to supply 


| BELTING 

















of- 
Superlative Quality 











LARGE STOCKS ... PROMPT DISPATCH | 
FRANCIS Ww. BURSLEM-Stoke-on-Trent 

















HARRIS &2 Cc Ltd Phone: Stoke-on-Trent 87181-2 
oO. * Wires: Belting, Burslem 


ENDLESS VEE ROPES | 








1 
| 
1} 
| 
| 
| 
| 




















GREENINGS of HAYES MIDDLESEX 
ashen saves =U PEST. 6SIEVES 
WIRE BASKETS 
CAGES TRAYS 


And all forms of WIRE WORK 
for LABORATORY USE 


Also Manufacturers of 
WOVEN WIRE 


IN ALL MESHES AND METALS 
LARGE STOCKS 
BURNER GAUZES CUT TO SIZE 





NG 187 
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Some people like... 





taking risks 


... there’s a difference between being fool-hardy and having a 
sense of adventure — just as there’s a difference between buying 
any chemical and buying a thoroughly reliable product. 
STERLING Brand Chemicals are purity-tested. They have been 
giving satisfaction for over a hundred years. 


MERLING 


Brand Chemical 


THOMAS TYRER & CO. LTD., STRATFORD, LONDON, E.15 
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MAJOR INSTRUMENTS OF SCIENCE AND 


THEIR APPLICATIONS TO CHEMISTRY en? ee 


PROCESS 


Edited by R. E. BURK and O. GRUMMITT TIMERS 
1945 147 pages 21/- 
AQUAMETRY 
Application of the Karl Fisher Reagent 
to Quantitative Analyses involving MIDGET 
Water. RELAYS 


By J. MITCHELL, Jr. and D. M. SMITH 


Ammonia Department, E. |. du Pont Nemours & Co. 
nc., Welmington, Del., U.S.A. 


1948 460 pages 5] illustrations 48/- 























NEWER METHODS OF PREPARATIVE PRESSURE 
ORGANIC CHEMISTRY SWITCHES “ wee : 
Translated and revised from the second up to 500 1b. | La 
German edition. Published and dis- per square inch ) -t 
tributed with consent of the Alien 
Property Custodian Stand C.724 
1948 670 pages SI/- CASTLE BROMWICH 
INTERSCIENCE PUBLISHERS L™> eek to 
Manufacturers of Relays 
2a Southampton Row, London, W.C. | 207, ANERLEY RD., LONDON S.E.20. SYDenham 6258-9 |] 














| 
i 


IMMEDIATE DELIVERY OF| 
LABORATORY EQUIPMENT| 
from stock... 





Graduated Glassware . Thermo- 
meters . Laboratory Chemicals 
Glass Tubing . Soda and resistant 
laboratory glassware . Chinaware 
Laboratory Sundries . Balances 


Immediate free delivery by our 
own van in the London Area 





LABORATORY EQUIPMENT (LONDON) Ltd| 


23, SIDMOUTH MEWS, GRAY’S INN ROAD, w.c.if 
Telephone : TERminus 53/2 
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— EVERED’S — 


LABORATORY FITTINGS 


FOR ALL 
LABORATORY PURPOSES 


MADE FOR WATER AND 

GAS—FROM THE FINEST 

MATERIALS— BY BRITISH 
CRAFTSMEN. 


AND FINISHED IN 
BLACK BRONZE 
OR CROBRITE. 


WRITE FOR CAT. No. 237 











No. 2401. 1-2-3 and 4-way. 





No. 01637. Swan. London Office: 
neck Stand. 23, ALBEMARLE STREET, W.} 


EVERED AND COMPANY LIMITED 
SURREY WORKS, SMETHWICK 40, STAFFS. 


TELEGRAMS: EVERED’S B’HAM. PHONE: SMETHWICK 0881-6 
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“NXX/HATMAN 
i. FILTER PAPERS 


Sole Manufacturers :— W. & R. BALSTON, LTD. 











MAY 2-13 
OLYMPIA & 
EARLS COURT 


CHROMATOGRAPHY 


In view of the increasing demands we have received over the last few years for Whatman 
High Grade Filter Papers in sheets, for use as chromatographic supports, we are now 
making it our aim to supply filter papers specifically for this purpose. 


This applies to all the grades which are in widespread use for filter paper chromatography 
such as in the Whatman ‘‘ Ordinary Grades,’’ Nos. |, 3, 4 and II, and in the ‘‘ Hardened 
Grades,’’ No. 54, which seems to be a good paper for this work owing to its exceptional 
absorption rate and freedom from salts and other extraneous matter, and the additional 
luminescence which as a hardened grade of paper it imparts to amino-acids when they are 
examined under ultra-violet light on this paper. 


Although only the standard sizes of sheets 18} x 224 in. and 24 24 in. are stocked by 
Laboratory Furnishers, sheets of any other reasonable size can be supplied to special order. 
Should you have any difficulties over supply or require special information concerning filter 
papers, please write to the Sole Mill Representatives :-— 


H. REEVE ANGEL & CO., LTD., 9, Bridewell Place, London, E.C.4, 
|S aE ee 52, Duane Street, New York 




















measurement 


The Portable Marconi pH Meter, 
TF 889, is an addition to our range; 
weighing only 8 Jbs., its uses are legion. 
It is direct-reading from 1-11 pH and 
discriminates to 0.05 pH.  Battery- 
operated and self-contained, it is always 
mobilised for action. Easy to use and 
absolutely reliable. Electrodes ingeni- 
ously protected and stowed; carrying 
handle a bench-support when aeuaa 
So priced that several can be employed 
for spot tests in production control. 
A real advance in design and operational 
7 : _ —— 3 convenience. 


Full particulars from 
MARCONI INSTRUMENTS LTD. “™) 
MEASUREMENT FOR INDUSTRY ST. ALBANS, HERTS. Telephone: St. Albans 6161/5 


Northern Office : 30 ALBION STREET, HULL - - : Western Office : 10 PORTVIEW ROAD, AVONMOUTH 
Southern Office & Showrooms : 109 EATON SQ., LONDON, S.W.! Midland Office : 19 THE PARADE, LEAMINGTON SPA 


a 
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"ENSECOTE 


PROOUCT 


NEWTON CHAMBERS & Co. Ltd., THORNCLIFFE, Nr. SHEFFIELD 


LONDON OFFICE: GRAND BUILDINGS, TRAFALGAR $Q@., LONDON, W.C.2. 





D 
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ALLOY CASTINGS 
HOMOGENEOUS COATINGS 
in LEAD 


€MMOX Foundry Co. Ltd. 


Glenville Grove, London, S.E.8 
Specialists in corrosion problems 
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Consult us with your CHARCOAL PROBLEM: 
CHARWOOD (SALES) Lp. 


The official selling organisation of the Nationa! 
Association of Charcoal Manufacturers 


Buy British made Charcoal 


Write to us for prices:— 





Broadway Court, 8, Broadway, Westminster 
London, S.W.|I. 
Phone: Abbey 7302/3 











BALL MILLS 


Quickly Delivered 
® 


We offer speedy delivery of Ball Mills Steel, 
Porcelain and laboratory sizes backed with 
25 YEARS’ EXPERIENCE IN 
Ball Mill Grinding 


Paint Machinery made to specification. 
Testing Equipment to C.S. Specifications 


PAINT PLANT LTD., THAMES CHEMICAL WORKS, 
LOWER RD., NORTHFLEET, KENT 


’Phone : Gravesend 4428 


eeeeee@egeeoegegce@e~ee#e¢eeee¢e?¢e?¢e?e?es? ®@ 
eee 02@eeee?ees¢?es°e® 











BOOKS 


Tel: EUSton 4282 








A large selection of books on the 
CHEMICAL & ALLIED SCIENCES 
available Scientific 


LENDING LIBRARY Technical 


Annual Subscription from: 
ONE GUINEA 
"™t”~ Prospectus post free on request 








LONDON: H. K. LEWIS & Co. Ltd 
136 GOWER STREET, W.C. | 

















COTTON BAGS 


LINERS for SACKS, BARRELS and BOXES 





WALTER H. FELTHAM & SON., LTD. 


imperial Works, Tower Bridge Road, 





London, S.E.! 


———— 
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CONTROLLING - INDICATING + RECORDING 


Manufacturers whose operations call for continuous accuracy of Hecord, 


Indication, or Control --- whether of Pressure, Temperature, Time, Humidity, 


Level or Flow, or combinations of any of all of them—are invited to consult 





Short & Mason’s Engineers. No obligation is entailed in a preliminary survey. 


‘ES 


SHORT & MASON LIMITED 


'.) THE INSTRUMENT HOUSE, Walthamstow, London, E.17 
ad, Telephone: LARKsweed 5571/6 Telegrams: Aneroid, Phone, Londen 
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THE 


“BUTCHART”’ RAPID WEIGHING BALANCE 


(Regd. Nos. 843880/1) 
NO WEIGHTS REQUIRED 





The Butchart Balance is designed on the lever 
principle, and is useful for rapid rough weighings 
in Chemical Laboratories. It is made of metal, 
and finished in stoved enamel. 


The silvered scale, graduated in grams and 
ounces, is boldly figured. The Balance is 
mounted on a heavy base, with a screw for zero 
adjustment. 


Supplied in two ranges 


200 grms. graduated in single grms. and 
t ounces. £5-0-0 


1000 grms. graduated in five grms. 
and 4 ounces. £5-10-0 


DELIVERY FROM STOCK 











W. B. NICOLSON (SCIENTIFIC INSTRUMENTS), LTD., 166 BATH STREET, 
GLASGOW, C.2 








ACID-RESISTING BENCHES 





and LABORATORY 


. 
Pad 
** 
awh 
, ; . 













‘‘Cygnet’’ Laboratory 
Furniture is backed by years of 
experience in the selection of 
suitable timber for the job. 
Benches, racks, fume-cupboards, 
shelving and other fixtures made 
to order in Teak or other Acid- 
resisting Hardwoods at keen 
prices. Send your enquiries 
now. 


THE MARK OF THE 





& cenaiaenaliage 
CRAFTSMAN CYGNET JOINERY LTD., HIGHER SWAN LANE, BOLTON. Bolton 5576 





@ zi 
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THE HUNTER EMULSOR 


MIXES, EMULSIFIES, HOMOGENISES, ALL IN ONE UNIT 





A FEW OF ITS MANY APPLICATIONS :— 

















@ COD LIVER OIL @ OINTMENTS @ WATERPROOF 
EMULSION @ DISINFECTANTS EMULSIONS 
CREAMS @ DISTEMPERS @ FLOOR AND BOOT 
@ COSMETICS eee 
@ ENAMELS @® colours 
PERFUMES @ TEXTILE EMULSIONS @ SYNTHETIC CREAM 
@ SALADS, 
CAN BE MAYONNAISE 
ARRANGED or for any purposes 
FOR requiring Dissolving, 
Mixing, Emulsifying or 
STRAIGHT Homogenising. 
ae @ ICE CREAM 
PROCESS 
IF @ FOOD INDUSTRIES 
— STANDARD SIZES FROM 
CONNECTION 2, 5, 10, 25, 50 GALLONS 
CAN BE AND UP TO 500 GALLONS 
FITTED FOR AND 
PUMPING SPECIAL 
TO LABORATORY 
STORAGE MODEL 
TANK TO DEAL WITH }$ to 6 
PINTS 
2 
POSITIVE AND 


SPEEDY ADMIXTURE 


OF FLUIDS OF DIFFERENT 
SPECIFIC GRAVITIES OR 
OF LIGHT POWDERS 


WITH LIQUIDS. 
50-GALLON MODEL All models can be supplied 
SHOWING THE VORTEX AND MIXING ACTION with steam jacketing. 


HUNTER MACHINES CO. LTD., NITSHILL, GLASGOW 


Telephone : Barrhead 1675 
INCORPORATING 


JOHN MACDONALD & SON 
(FOUNDRY PLANT and SAND TESTING EQUIPMENT) 
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LABORATORIES TO-DAY 
DEMAND ano exeecr 






LED HAND 
Mc QUIRED: QUIRED! 


Even the most highly — hands are useless 





SERVICE 


DELIVERIES ARE 


REQUIRED TO -DAY 





VICSONS LTD.. can. and do unless they are healthy hands—hands that are 
? ’ free from ——- oe ' 

. . ; : Where hands have to handle chemical irri- 

give § service for deliveries tants, Rozalex acts as a barrier against skin 


troubles. Rozalex, applied very easily and 
unnoticeable when applied, has raised output 
in many a factory, not only by eliminating 
WE STOCK WHAT WE LIST lost time and laid-off workers, but also by 
- eliminating the fear of trouble among the 
workpeople. There is a type of Rozalex 
Send for Illustrated Catalogue TO-DAY effective against almost every known chemi- 

cal ji:ritant. Our technical representative is 
at your service. Write to Rozalex Ltd., 10 


unequalled. 














Norfolk St., Manchester 2. 


y 
POzALe 


VICSONS LTD. 


For All Laboratory Apparatus 
148, PINNER ROAD, 


HARROW + MIDDLESEX 


Phone : UNDerhill 0906 




















Your BaLance— 


Being ‘the heart of Your Laboratory must be ‘in perfect 
working condition to be efficient, IS IT? 


Today it is an expensive instrument, but, do you realise 
that 1t can be repaired for a fraction of its original price. 
* 


CONSULT WITH CONFIDENCE A FIRM OF WIDE EXPERIENCE WHO ARE 
CONTRACTORS TO LONDON COUNTY COUNCIL & LEADING CHEMICAL AGENTS. 


e 
INDUSTRIAL CHEMICAL BALANCES 


(Prop: H. A. WOLTERS). 


* 
Manufacturers and Repairers of 
Chemical Balances, Weights and other Scientific Equipment. 


126 ST. ALBANS ROAD * WATFORD * HERTS 








9 
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PLASTIC STOPPERS | 


fitted to E-MIL SREN and $01? 


VOLUMETRIC FLASKS & CYLINDERS 


The new “E-MIL“ Plastic stoppers (Regd. Design and Patents pending*) 
is, we believe, the most outstanding advance in stopper design in the twentieth 
century—incorporating as it does so many special features :— 





% Light in weight (4 times lighter than a glass stopper of 
equal size and shape). 


¥% Interchangeable. 
¥% Unbreakable. 


% Prevents loss of solutions due to leakage or “creep,” 
usually experienced with the most accurately ground dry 
glass surfaces, unless a lubricant is used. This is due to 
the perfect contact between the glass neck and the plastic 
shank of the stopper. The series of air-locks formed along 
the shank and the neck of the vessel effectively arrests the 

already greatly reduced risk of “‘ creep ”’—even on a wetted 

joint. This is achieved by the slightly elastic concentric 

flanges which bite into (but do not damage) the ground 
sr © eee glass surface and create the liquid-resisting air locks. 


% Highly unreactive to a wide range of analytical reagents 
— 2 and organic solvents. 


& 
= — £ % The exclusively designed stopper-head provides :— 
@ Convenient easy grip. 


@ Greatly reduced possibility of contamination of standard 
solutions when removed from the vessel, compared with a 
glass stopper of normal design. 


“E-MIL’’ Brand Apparatus 
(distributed through al! 

recognised Laboratory 
furnishers. 






@ Considerable freedom from dust on neck flanges 
owing to the “‘ umbrella ’”’ protective head. 


Catalogue No. 8 available on request 


H. J. ELLIOTT LTD. 


The largest manufacturers of Volumetric Laboratory 
Glasssware, Lampblown Apparatus and Chemical Thermo- 
meters in the British Commonwealth. 


See our exhibit 
Stand No. C 22 
at the B.I.F. 1949 
Olympia, May 2-13 


E-MIL WORKS, Treforest Estate, Nr. Pontypridd, Glam., Gt. Britain Phone : Taffs Well 278 (3 lines) 
London Showrooms—175/179 St. John St., Clerkenwell, E.C.1 
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MIXING 


MIXING MACHINES 
FOR ALL PURPOSES 


FOR PASTES, MASSES, GUMS AND 
PHARMACEUTICAL PREPARATIONS 


PATENT ‘“*EXCEL’’ MIXER 

; for all kinds of Powders and Granular 

Materia's 

Also GRINDING MACHINES, SIFTERS, 

MAGNETIC SEPARATORS, ELEVA- 
TORS & CONVEYORS, Etc. 


Laboratory apparatus constructed to specific 
requirements 


W. ROWLANDSON & CO. 


HYDRAULIC, CHEMICAL AND GENERAL ENGINEERS 
41 CYPRESS AVENUE, WHITTON, MIDDLESEX ‘Phone : Popesgrove 1566 & 


OOOO O/O00/0/0(0/0/010/0/0/0/0/0/0/0/0/0/0/0/0/0/0/0/0/0/0/0/0/0/0/0/0/0/0/0/0/0/0/0/o,0/o/o/ojo/ojojo/ojojo) 














(=) (=) fe) (=) =) (=) =) ) 








THE ** AUTOSELL ’’ MIXER Patent No. 260745 





OlOjO}OO.O/ 0/0/00 00}o/o/0/0/ 0/0, 0/0/0/0/0/0/0/0/0/0/0/0/0/0/0/0/0/0/0/0/0/0/0) 





For almost a century 
the name Todd has 
stood for high quality 
drum manufacture. 
We produce a wide 
range of sizes and 
designs to meet the 
requirements of all 
trades,and weshould 
be glad to suggest 
a suitable container 
for your particular 
needs. 


(ST.HELENS & WIDNES) 


LIMITED 


WIDNES 


Lancashire 
Tel: Widnes 2267 


— ere 
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~ 
save weighing time 


by using 
the Nivoc 
Aperiodic 
Balance .. 





 —_ which _ will 
appeal to every chemist— * 

Rapid weighing. Period now 

7-14 seconds * Scale P 

Reading of 300 mg., plus available 


two mechanically operated 
ring weights of 300 mg. and from 
600 mg., give reading up 

to 1200 mg. * ameneee stock 
Control (Patented) and 
auxiliary scale provide 
direct reading to 0.1 mg. 


Write for descriptive leaflets— 


w. & J. GEORGE « BECKER Ltp 


17-29, HATTON WALL, LONDON, E.C.! 


apaci , Phone: CHA 6011-4 

* Ce P " ty 200 g * Grams : Nivoc, Smith, London 

Sensitivity 0.1 mg. * 

B ili S | * C 157, GT. CHARLES ST., BIRMINGHAM, 3 
riliiant ocaie reen Phone: CEN 7641-3 

background reliéves eye- Grams : Chemistry, Birmingham 

strain * Easy Manipula- REGISTERED <> TRADE MARK 

tion * Immediate Delivery 





Laboratory FURNISHERS, 
MANUFACTURERS OF SCIEN- 
TIFIC APPARATUS, BALANCES 
AND WEIGHTS, SUPPLIERS OF 
CHEMICALS AND ANALYTICAL 
REAGENTS. 
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LODGE COTTRELL 


ELECTROFILTERS 
CLEAN GAS 








& 
LODGE-COTTRELL LTD. 


Head Office and Works: BIRMINGHAM 
London Office : DRAYTON HOUSE~GORDON STREET-W:°C:! 
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HIGH EFFICIENCY RECOVERY 
OF DUSTS AND FUMES FROM 
INDUSTRIAL GASES 


THE ONLY MANUFACTURERS 

IN THIS COUNTRY PRODUCING 

EXCLUSIVELY ELECTRICAL 
PRECIPITATORS 














THE KESTNER LABORATORY STIRRER 
is a remarkably efficient apparatus indispensable 
to every laboratory for stirring, mixing and 
agitation, operated from electric light supply, 
direct drive without gears, with variable speed 
control, silent in operation and enclosed type 
non-metallic switch. Suitable for attaching to 
standard laboratory retort stand and clamp, or 
independent support. Write for Leaflet 233b. 


THE KESTNER LABORATORY EVAP- 
ORATOR has all the unique features of the 
full-size Kestner Patent Multi-Circulation Evap- 
orator. This small Evaporator is so arranged 
that it may be used as a single, double or triple 
circulating unit, making it particularly suitable 
for experimental work. Write for Leaflet 259. 





KESTNER Laboratory 
and Pilot Piant EQUIPMENT 








We also have available a comprehensive range 
of laboratory size film driers,fractionating stills, 
vacuum ovens, Infra Red apparatus ideally suited 
to pilot plant, investigation and for educational 
purposes. 


THE KESTNER LABORATORY SPRAY 
DRIER produces a dry powdered product of 
uniform texture in one operation from solu- 
tions or suspensions. It is specially arranged 
for easy cleaning and is suitable for handling a 
wide range of products. Each unit is complete 
with heater, fan, dust collector, driving motor, 
and all necessary equipment. Write for Spray 
Drier Leaflet 264. 


KESTNER’S 


Chemical Engineers, 5 GROSVENOR GARDENS, LONDON, S.W.1I 





A WV 


Telegre 
SCOTT 
116 He 
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The Chemical Age 


A Weekly Journal Devoted to Industrial and Engineering Chemistry 


BOUVERIE HOUSE, 154 FLEET STREET, LONDON, E.C.4 


Telegrams: ALLANGAS FLEET LONDON Telephone: CENTRAL 3212 (20 lines) 
SCOTTISH OFFICE: MIDLANDS OFFICE: 
116 Hope Street, Glasgow (Central 3970) Daimler House, Paradise Street, Birmingham (Midland 0784-5) 


THE CHEMICAL AGE offices are closed on Saturdays in accordance with the adoption of the five-day week by 
Benn Brothers, Limited 








VOL. LX Annual Subscription 30s. 
No. 1555 30 April 1949 Sd. pie ctae, neat paid, 304. 
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A Lesson from Australia 





HE continuing control of science and at what has been the course of events in 

of most scientific administration by Australia which has just culminated in the 
scientists has been so well established for repeal of the Science and Industry Research 
0 long that few in this country are pre- Act. That was the instrument for which 
ared to recognise that any fundamenta: Viscount Bruce was responsible in 1926, 
change could feasibly upset the existing which gave authority and impetus to the 
rder. There is a very strong possibility progressive minds in Australia to recognise 
that they are right, and all who are con- the existing Commonwealth Institute of 
scious of what might be the dissipation Science and Industry on a much broader 
of enterprise and discouragement were the basis as the Council for Scientific and 
alternative to be true will fervently hope Industrial Research. In the 23 years of 
that, they are. its existence that council has shown itself 
That this kind of speculation, which few as ready as is its larger counterpart in the 
penly discuss, is something more solid United Kingdom, the Department of Scien- 
han a suitable theme for academic minds tific and Industria] Research, to direct all 
s evidenced by what is now taking place its constantly growing capacity for research 
no Australia. That continent is some to the needs of Australian industry. That 
3,000 miles distant, its government tradi- it has served generously and effectively is 
ions are considerably more communal and not denied even by those who have now 
authoritarian ’’ than most British contrived, ‘‘ in the public interesi,’’ to 
overnments of the past, and its scientific strip it »f the authority conferred by the 
evelopment has not been buttressed by 1926 Act and have proceeded to substitute 
stitutions which have wielded authority the Science and Industry Research Act, 
br a century or so. Because of this and 1949. A possible result of these two moves 
ther considerations of the same sort most is the conversion of the CSIR from a more 
¢ us are unwilling to draw parallels or less autonomous body into something 
tween the uneasy juncture which has which could be indistinguishable from some 
ow been reached in Australia and the cumbrous Government department. There 
vidence which has been abundant here are good grounds for disbelieving that so 
ince the war of the Government’s desire enterprising a body will be brought to that 
» play a more decisive part in science dire extremity, and the best of these is the 
ffairs. character of some of the scientists who 
Whether it is true or not that ‘‘ it can’t supplied the initiative of the CSIR in 
appen here,’’ it is worth while to look recent years. None of them is of the cast 
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whose outward evidences are red tape and 
the rubber stamp. There is however the 
immediate prospect that they will need 
ali their powers to preserve for the CSIR 
a field for independent action in the 
interests of science and industry. 

It is instructive to recall the events from 
which all this has arisen. Towards the 
end of last year, the passing of the Public 
Service Act, No. 2, 1948, made it possible 
to transfer, by authority of public pro- 
clamation, any of the work of the CSIR 
to any State department working under the 
Public Service Board (THE CHEMiIcAL AGE, 
60, 109). The other legislative changes 
which have occurred so soon after show 
that this was not merely a general safe. 
guard. All the accustomed powers and 
functions have now been removed from the 
CSIR, which now serves only in ar advi- 
sory capacity. Overshadowing it, a new body 
has been set up, the Commonwealth Scien- 
tific and Industrial Research Organisation, 
with an executive of five to be appointed 
by the Governor-General. Three are to 
‘“ possess scientific qualifications.’’ The 
relationship between the CSIRO and the 
Government is made uncomfortably clear in 
several clauses of the Act. One (Clause 
9 (2)) says that the body ‘‘ shall exercise 


its powers and functions in relation to any 


While the executive will be empowered to 
appoint staff, ‘‘ the selection of persons... 
shall be made in accordance with such 
requirements as the Public Service Board 
determines.’” These and nearly all other 
decisive functions are henceforth subject 
to the Board’s approval. Equally worth 
noting, is Clause 31, stipulating that no 
one associated with the organisation shall, 
‘“ except in the course of his duty .. . or 
with the approval of the executive, dis- 
close any information concerning the work 
of the organisation or the contexts of any 
document in the possession of the organ- 
isation—Penalty: Imprisonment for two 
years.” 

The opportunity has been taken also to 
effect certain other minor changes which 
experience has shown to be desirable; but 
it is difficult at this stage to predict just 
how the new legislation as a whole will 
affect established scientific activities. The 
implications are unmistakable and it can- 
not be disguised that they are disconcert- 
ing. If these new powers were fully im- 
plemented the prospects for continued 
individual enterprise in Australian research 
would indeed be gloomy. The sequel need 


not be disastrous, but it is known that 
in some quarters the position is regarded 
with a great deal of justifible anxiety. 
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NOTES AND COMMENTS 


Technical Efficiency 


HIS issue of THE CHEMICAL AGE pre- 

sents the annual review of scientific 
instruments and laboratory equipment 
and, coinciding with the eve of ihe British 
Industries Fair, it takes the opportunity 
of presenting a preliminary summary of 
soIne representative items of new equip- 
ment and chemicals to be shown in London 
and Birmingham. It is in effect the fullest 
summary of technical and scientific sup- 
plies it has been possible to assemble in 
the past 12 months; it may well serve to 
increase the technical efficiency of some 
of the industries upon which the success 
of all BIFs so closely depends. 


Hybrid Science No Longer 


HE turn of the tide which recent 

events are bringing about in chemical 
engineering, as a science and as a profes- 
sion, gave good grounds for satisfaction 
reflected by speakers, not exclusively 
chemical engineers, at a dinner in London 
last week. The Institution of Chemical 
Eneineers— the hosts—had the stimulus of 
hearing the congratulations ol such dis- 
interested and discerning observers as Sir 
Charles Darwin, director of the National 
Physical Laboratory, and Great Britain's 
director of atomic energy, Sir John Cock- 


croft, on the widened prospects and 
prestige for chemical engineering con- 


ferred by improving training facilities, and 
n particular by the acceptance by the 
Department of- Scientific and Industrial 
the principle that cheinical 
engineering is worthy of a research sectior 
of its own within the DSIR. So passes the 
tradition, whose ghost was recalled by Sir 
Charles Darwin, which dubbed the chemi- 
cal engineer a hvbrid—neither a chemist 
nor avn engineer. 


Research of 


Hint,to Oxford 


HE informality which has cloaked the 

student’s approach to chemical engi- 
neering at some stages invits long sojourn 
in the wilderness is admitted to have been 
smong the factors which combined to with- 
hold from the science the recognition thai 
ts indispensable contribution to chemical 
merited. That was the philoso- 
phy, recalled by Sir Charles Darwin, ‘‘that 


progress 


you could start knowing a lot of chemistry 
and graft a little engineering on that, or 
know a lot of engineering and mix a little 
chemistry with that.’’ It was linked with 
the fantastic notion that the student could 
do the whole job in three years, regardless 
of the fact that in some other countries 
the student course lasted twice that time. 
The current estimation that it required 
four years, although inadequate, was recog- 
nised by the distinguished physicist as 4 
substantial step in the right direction. The 
president, Mr. Herbert Cremer, who has 
been fairly awarded most of the credit 
for procuring honourable recognition for 
chemical engineering, has now had the 
satisfaction of hearing substantially his own 
views regarding the need for a fuller and 
more liberal education for all future chemi- 
cal engineers championed spontaneously by 
the physicists. Cambridge University, 
observed Sir John Cockcroft, had set up a 
school of chemical engineering. If Oxford 
followed suit he felt they could consider 
chemical engineering ‘* was really 
lished.*’ 


estab. 


London Colour Chemists 


N sharp contrast with the jukewarm 

interest which some professional asso- 
ciations seem to inspire, the attitude of 
members towards the London section of the 
Oil and Colour Chemists’ Association is 
almost exemplary. Oil and colour chem- 
ists exhibit a readiness to accept office, 
which is conspicuously not the distinguish- 
ino mark of all association members and 
the London group appears to have a 
more lively appreciation of their obligatior 
to train and help the young recruits than 
is common. The evidence of this was 
apparent at last week’s meeting of the 
London section—increased by 54 members 
since 1948—in the presence of 12 willing 
nominees to fill two vacancies on the com- 
mittee, and in the report on an extensive 


educational programme which has_ been 
carried out during the year. The value 
and progressive character of that  pro- 


gramme was marked by its inclusion of the 
series of post-graduate lectures relating 
current progress in radioactivity techniques 
to inorganic chemistry, given by Prof. 
H. J. Kmeleus—some of which were svin- 
marised here. The value of this London 
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enterprise is recognised in the fact that 
this post-graduate training project is now 
to have the backing of the association as a 
whole and its scope is to be greatly 
extended. 


Comparing Notes on Steel 


EGARMLESS of the extraordinary 

production achievements in British 
steel, the habit persists of drawing com- 
parisons with the vast American steel in- 
dustry which obscure the true perspective 
of the two great undertakings. Now, a 
more objective view is beginning to appear 
in the impressions of the 16 British steel 
workers and executives who have now com- 
pleted their tour of inspection in America 
sponsored hy the Anglo-American Council 
on Productivity. The workers were 
agreed that ‘‘ Britain could not perform 
its true function in the present field if we 
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were to imitate al] features of American 
production.”’ They also noted that Ameri. 
can methods tended to too much uniformity 
and that there was not enough lattitude 
for skilled workers. None the less, Mr. 
F, A. Martin, of Sheffield, leader of the 
British team, told a Press conference in 
Washington, ‘‘ we intend to streamline our 
rough production corners on the basis of 
what we have seen in American foundries,”’ 
The visitors were impressed by the ‘‘safety 
consciousness *’ of U.S. workers. ‘* The 
Americans,’’ they said, *‘ are ahead of us 
on X-ray examinations of workers subject 
to occupational hazards at work. Iivery. 
one wears goggles at the mackines—yov 
must wear goggles to walk through the 
plant. Americans use far more exhaust 
fans in their factories than we do.’’ Mr. 
Ben Travis, a Sheffield moulder, said he 
believed that at present England had 
better labour-management relations. 





British Participation in Ceylon’s Chemical Projects 


MEMBER of the Power Gas Corpora- 

tion, Litd., of Stockton-on-Tees, England, 
Mr. T. H. Riley, will visit Ceylon shortly 
in connection with investigations that are 
being made by the Minister of Industries 
and Industrial Research, Mr. G. G. 
Ponnambalam, for the establishment of a 
fertiliser factory in Ceylon. The corporation 
is the agent of the Government of India for 
the building of the large fertiliser factory 
at Sindri in Bihar. The Ceylon proposal— 
on similar lines—is to establish a fertiliser 
plant for the production of ammonium sul- 
phate. This might enable to be retained 
within the island the Rs. 20 million yearly 
which is spent on the importation of ferti- 
lisers from abroad. 

The responsibilities for designing, con- 
structing and equipping the Ceylon plant 
will be shared by three companies, of which 
the Power Gas Corporation will be princi- 
pally concerned with the facilities for 
balanced production of hydrogen and _ nitro- 
gen. The Chemical Construction Corpora- 
tion, of America, will attend to the plant 


necessary to synthesise hydrogen and 
ammonia and finally produce ammonium 
sulphate. The Engineering Construction 
Corporation will be responsible for the 


engineering aspects of the project. 


Mr. G. G. Ponnambalam, who returned 
from India last week, proposes to recom- 


mend to the Government the immediate 
commencement of operations for the ex. 
ploitation of ilmenite deposits in the island 
with a view to putting them to the fullest 
use. The Minister went to India with the 
Government mineralogist, Mr. L. J. D. 
Fernando, to examine the working of ilmenite 
deposits on the Travancore beach in South 
India, with a view to ordering the necessary 
machinery for exploiting the rich sands at 
Pulmoddai, near Trincomalee, in Ceylon. 


Ceylon’s sands are richer in mineral 
resources than those of Travancore in that 
they have a larger percentage of minerals, 
stated Mr. Ponnambalam. Of these 
minerals, ilmenite is of the largest commer- 
cial value. Although the percentage of 
ilmenite is higher in Ceylon than in Travan- 
core, the titanium content in the former is 
about 52 per cent as against 58 per cent in 
the latter. 

There are several factories in Travancore 
exploiting ilmenite deposits, run by private 
firms, and one of them has entered into nego- 
tiations with the Travancore Government for 
the sale of its entire plant and machinery. 


A further question was whether Ceylon 
should not process ilmenite into titanium 
dioxide, for which there is considerable 
demand in America and Europe. While it 
would be easier to sell ilmenite, there was a 
great future for titanium in South-East Asia. 
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INSTITUTION OF CHEMICAL ENGINEERS 


Interpretation of Scientific Knowledge 


Engineers 





HE inability or unwillingness of some 

who pioneer new scientific conceptions 
to present the ideas in specific and intel- 
ligible terms to those responsible for 
interpreting them in industrial applications 
is a characteristic weakness of the present 
system of research and industria] relaticns. 
The research scientists, and_ especially 
those concerned with pure research, are 
too often so immersed in their own circum 
scribed spheres as to fail to appreciate the 
significance of their work in the broader 
fields. 

Those criticisms, representing the highly 
informed view of one who has_ been 
intimately associated with both spheres for 
many years, were given by Mr. H. W. 
Cremer, retiring president of the Institu- 
tion of Chemical Engineers, at the corpcrate 
meeting of the institution in London last 
week at which the election of Prof. D. M. 
Newitt as president for the comin, year was 
announced, 

Mr. Cremer, who was delivering the 
presidential address, his second, explained 
that he was especially concerned with the 
interpretation of scienee to thos2 who, like 
chemical engineers, were required to apply 
scientific discovery as part of their dailv 
round. 


Out of Touch 


It was a matter of general consent that 
not only the origin of new scientific dis 
coveries, but the making known of them. 
were not infrequently in the hands of 
persons who were so immersed in the details 
peculiar to the rather circumscribed field 
ihat they did not readily comprehend the 
significance of their work outside that field. 


Mr. H. W. Cremer, re- 
tiring president of the 
Institution of Chemical 
(left) whose 
address covered the appli- 
cation of scientific dis- 
covery to the daily task, 
and Prof. D. M. Newitt 
(right), who was elected 
president for the coming 
year, at the last meeting 
of the institution 





That should not occasion surprise, but in a 
world in which pure and applied science 
were becoming more and more intermingled 
too much detachment on the part of persons 
engaged in fundamental research might 
easily lead to a selfish and unreal state of 
mind. 


Applying Knowledge 


The greater part of academic research in 
pure science did not have as its primary 
motive the desire to apply the knowledge 
gained for any pre-determined industrial 
purpose. Yet only in that way could a suit- 
able environment exist in which certain 
types of mind could operate and the genius 
born of them flourish. It was unfortunate 
that people who enjoyed that state sometimes 
gave the impression that they were saying 
‘*T hate the uninitiate crowd and bid them 
avaunt.”’ 

That might be all very well for the person 
who was solely concerned with research and 
was under no obligation to communicate 
what he had discovered, but generallv in 
academic circles teaching and research went 
hand in hand. By no means all who 
accepted the responsibility of communicating 
their knowledge to others couid bring them. 
selves to do so in a manner which could be 
comprehended by those who were less well 
versed than they in the intricacies of the 


subject. 
Another source of new knowledge was 
Government-sponsored research establish 


ments. He had been closely associated with 
the work of a number of them, and it did not 
detract from his high appreciation of the 
valne of that work if he offered friendly 
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criticism regarding their willingness to com- 
municate. 

Part of their work was to provide for the 
requirements of the industrial developments 
of the future. In that their work was not 
unlike that of the more recondite researches 
at universities and required an intellectual 
calibre no whit less, Consequently a similar 
mentality was induced, the spirit of intro- 
spection and aloofness from the common 
herd. 

He had talked with many such persons, 
and he thought they tended to stop short of 
their proper goal, being satisfied to stay con- 
tent as originators of new knowledge and 
new ideas, but loath to interpret then: suffi 
ciently to those who were waiting to apply 
them. 

Chemical engineers had little time, if any, 
in which to assimilate erudite pronounce- 
ments and in which to elucidate them—they 
had more than enough troubles and anxieties 
as it was, 


The Written Word 


On the subject of written communications, 
Mr. Cremer deplored the fact that for so 
long it had been left to those outside 
Britain to furnish the written words which 
students were obliged to use. Until they 
themselves produced a full measure of 
scientific communication, books or papers, 
which voiced their own ideas and their own 
point of view, as chemical engineers they 
would have their critics at home as well as 
abroad. 

A good Geal of suspicion was still enter- 
tained about their profession in various 
quarters, some of them rather surprising 
uarters and certainly very important ones, 
They had not ‘*‘ communicated ”’ sufficiently, 
either the reasons for their beliefs, or the 
fact that they were not attempting to usurp 
another man’s job. 

Finally they must address themselves to 
the very difficult task of describing a 


‘chemical engineer’? with much greater 
succinctness and definition than they had 


done so far. The original description ap- 
proved by their first council had outworn 
its usefulness. Now, its very grandiosity 
was a positive danger to them, 


Officers and Awards 


Included in the business of the 27th 
annual meeting was the election as a vice 
president of Mr. M. BR. Donald on _ his 
retirement from the position of joint honor 
ary secretary (with Mr. L. O, Newton). 


Three cther vice-presidents elected were 
Messrs. A. E. Leighton, J. McKillop and 
J. A. Oriel, and the following were elected 


to the eouneil : Messrs. G. 


Brearley, R 
Edgeworth Johnstone, C. S. 


Kobinson and 
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V. W. Slater, with S. R. Tailby as asso- 
ciate member, 

The imstitution’s indebtedness to the 
retiring hon. sec. was acknowledged by the 
presentation to Mr. Donald of a grandfather 
clock and a cheque. 

Medals and certificates for 1948 were pre- 
sented as follows: Osborne Reynolds Medal 
to Mr. H. W. Thorp for his valuable ser- 
vices to the institution, particularly as 
hon, editor. 

The Moulton Medal to Mr. W. S. Norman 
(associate member) for his paper on ‘‘Fluid 
Friction, Heat and Mass Transfer in Turbu. 
lent Flow,’’ read before the North-Western 
branch of the institution. 

The Junior Moulton Medal to Mr. H. 
Winning (graduate) for the paper on ‘Some 
Aspects of Plate and Frame Filtration.” 

The William Macnab Medal was presented 
to Mr. H. W. Balls for the best set of 
examination papers submitted in the 1948 
associate-membership examination, 

Many figures distinguished in chemistry, 
physics and engineering were among the 


guests of the institution at the annual 
dinner at the Mayfair Hotel the same 


evening. 


Nuclear Power 


Sir John Cockcroft, 
Atomic Energy Research Establishment, 
spoke of the closer integration which he 
expected to see between chemical engineers 
and the processes of nuclear energy. If 
uuclear power was to become of use, he 
said, the chemical engineer would have to 
fiid means of extracting uranium from rocks 
and shales and the other sources in which 
it occurred. That was easy if enough 
money was spent, but that would not pro- 
duce cheap power. It was the business of 
the chemical engineer to find out how to do 
the job economically. 

That was a preliminary exercise and if the 


director of the 


chemical engineer solved it there was 4 
much more difficult one awaiting him. 
Although we had a moderate amount of 


primary nuclear fuel in the world, we had 
to be able to provide secondary nuclear fuel 
and had therefore to call on the chemical! 
engineer to separate it from the primary 
fuel from which it had been made, 
There the problems were much more 
severe, but he thought that after another 
five years’ work from the chemical engineer 
the position would be much clearer. — In 
spite of that, however, he was not going to 
wake any promises about nuclear power. 
One thing he thought was quite clear to 
those who looked on the chemical engineer 
from the outside—that his position and 
importance in the world was increasing. 
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CHEMICAL EXPORTS RALLY 


Improvement on February Totals 


HEMICAL exports from the U.K. in 
March (which was a_ longer working 
month) reached a value of £7,517,228, com- 
pared with £6,651,739, the previous yeer. 


This figure was £833, 769 better than Febru- 
bs but failed to reach the high level of 


| January. These figures 


are 


given 


in the 


latest issue of The Trade and Navigation 


Accounts of the U.K, 


(HMSO, 6s. 6d.) The 


the first three 


total value of £22520, 067 for 
CHEMICAL EXPORTS 
Mar.. 
1949 
Cwt. 
Formic acid 3.074 
Lb. 
Salicylic acid and salicylates 186,440 
Value of all other sorts of acid £88 230 
Tons 
Aluminium oxide 1.063 
Sulphate of alumina - ; 2,975 
All other sorts of aluminium com- 
pounds 1.335 
{mmonium sulphi te 9,123 
4mmonium nitrate 7.632 
{ll other sorts of ammonium com- 
pounds 1,274 
Cwt. 
Bleaching powder 41,219 
\ll other bleaching mate ri: als 9 648 
Gal. 
resylic acid ia ioe - 78,794 
lar . creosote oil, anthracene 
oil, 4.103.741 
Value of all other sorts of tar oil . €25,722 
Cwt. 
Collodion cotton 1.831 
Tons 
Copper sulphate 3,341 
Cwt. 
isinfectants, insecticides, ete. ... 49.099 
Tons 
Fertilisers . 2.143 
Cwt. 
Nickel salts ro _ it 4.515 
lead acetate, litharge, red lead, 
ete. hie 7.292 
Gal. 
fetra-ethyl lead 120,348 
Tons 
Magnesium compounds 629 
Gal. 
Methyl alcohol 10,428 
(wt. 
Potassium compounds 6,000 
Tons 
nalt 17.7381 
(wt. 
odium carbonate, et« 383.905 
austic soda 126.383 
dium silicate « 33.931 
‘odium sulphate 16,430 
ill other sodium compounds 79,191 
ream of tartar We 410 
lin oxide 942 
Tons 
dine oxide ... 1.337 


Total value of chemical manu- 
factures, seein “9 and 
dyestuffs “a 


E 


Mar.. 
1948 
Cwt. 
3.239 
Lb. 
107,814 
£66,666 
Tons 
666 
1.960 
43] 
13,336 
8,140 


3.608 


2 856.240 


£33,388 
Cwt. 
1,983 
Tons 
3.900 
Cwt. 
52,667 
Tons 
3,184 
Cwt. 
4,248 
11.603 
Gal. 
210,722 
Tons 
912 
Gal. 
5.202 
Cwt. 
9 588 
Tons 
16.671 
Cwt. 
312.354 
186.965 


Tons 
943 


. £3,952,331 £3,689,370 


months of the year 


shows that a steady 
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ITll- 


provement has been maintained during the 


past three years, 


exports for the first quar- 


ter of 1948 being £19,104,597 and £15,273,730 


for 
acid, 


1947. 


There were declines in 
collodion cotton and caustic soda, 


cresylic 
but 


increases in plastic materials and gas and 


chemical machinery. 


accompanying tables. 


Quinine and quinine salts 


Acetyl-salicylice acid 


Insulin 


Penicillin 

Total value of drugs, medicines 
and preparations - 

Total value of dyes and dyestuffs .. 


Plastic materials 
Value 


Chemical glassware 
Value 


Fans 
Value 


Furnace plant 
Value - 


Gas and chemical machinery 
Value 


Individual categories 
of exports and imports are 


shown in the 
202.100 87,308 
Lb. Lb. 
141,031 63,492 
100 100 
Inter- Inter- 
national national 
units units 
752.611 363,151 
Mega Mega 
units units 
449 625 326,857 


. £1,678,753 


£715,132 
Cwt. 


34,477 
£425,048 


£46,366 
Cwt. 
4.9738 
£149,137 
Cwt. 
7,175 
£95,236 
Cwt. 
26,299 
£323,923 


CHEMICAL IMPORTS 
Mar.., 
1949 
Cwt. 
Acetic acid - 
Boric acid ... 8.300 
All other sorts 5,498 
oe 30.041 
Calcium carbide 2,188 


Coal tar products, exc Iuding benzol 


and cresylic acid 
Cobalt oxides 


Arsenic 
Fertilisers 


lodine 


Potassium chloride 

Potassium sulphate sin 

All other potassium compounds v 

Sodium nitrate. 

ro other sodium compounds 
Carbon blacks (from natural gas) 

Total value of need drugs, 
dyes and colours r 


448 


Tons 
105 
35.894 
Lb. - 
132,126 
Cwt. 
401,441 
55.364 
4.033 
181,342 
2,770 
39.848 


. £2,467.393 


£1,229. 878 
£564,517 
Cwt. 
28,152 
£339,149 
Cwt. 
1,597 
£49,488 
Tons 
Q7 


£67,181 


£84, 532 
Tons 
435 
£66,467 


Tons 
100 
39.095 


Lb. 
66,050 

Cwt. 
548.966 
32,500 
3,197 
90,850 


£2.749,460 
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Oil and Colour Chemistry 
OCCA Exhibition of Materials 


Ad exhibition of plant and materials for 
the paint, varnish, printing inks and 
allied industries added interest to the annual 
general meeting in London last week of the 
London section of the Oil and Colour Chem- 
ists’ Association, 

The annual report revealed that mem 
bership in 1948 had increased by 54. 

The post-graduate lectures, which had 
become a recognised feature of the section’s 
activities, were to be taken over by the 
council of the association at an early date 
and extended in their scope, it was 
announced by Mr, R. Ledwith, a past chair- 
man, who proposed the adoption of the 
report. The London section would continue 
to act as stewards for tie association in the 
conduct of this scheme 

Mr. L. O. Kekwick was elected chairman 
of the section for the ensuing year in suc- 
cession to Mr, David E. Roe, who retires 
from the post which he has held for two 
years. 

The following officers of the section 


were 
elected: Hon. secretary, Mr, H. (. Wors- 
dall; hon, treasurer, Mr, H. A. Newnham; 
hon. publications secretary, Mr, R. F. G. 
Holness; hon. publicity officer, Mr. Neil R. 
Fisk ; chairman of programmes committee, 
Mr P. J. Gay; hon. auditor, Mr. J. L. 
Hawkie. 
As the result of a ballot to fill two 
vacancies on the committee, Dr. Chatfield 


and Mr, Rupert Law were elected. 





ISRAEL’S INDUSTRIAL PLANS 


ORK has recently been started on 

Israel’s third glass factory, covering 
an area of about 4500 square metres in Haifa 
Bay. Total cost is estimated to amount to 
£350,000. The new factory is to be equipped 
with very modern machinery, imported from 
the U.S.A. and Canada. Productive capa- 
city is to aggregate 2.5 million square metres 
of sheet glass annually, and it is anticipated 
that a large part of the output will be ex- 
ported to neighbouring countries. The addi- 
tion of this new unit will quadruple the 
country’s present output of sheet glass. 

At present Israel’s glass factories rely on 
Belgian sand as their basic material, but it 
is reported that a deposit of suitable sand 
has been discovered in the Negev. 

A number of interesting industrial schemes 
are to be carried out in Israe]. Based on a 
new process developed by the Weizmann 
Institute at Rehovoth for the manufacture of 
synthetic resins from ricinus oil, an U.S. 
group intends to erect a factory at a cost of 
$3 million, 
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Tin Metal Allocations 
Quantities for First Half of 1949 


HE Ministry of Supply announces that 
the Combined Tin Committee has made 
the following final allocations of tin metal 
for the first half of 1949. The quantity of 





metal allocated for that period totals 
61,475 (long) tons, which includes new allo- 
cations totalling 17,150 tons. 
finally allocated are as follows :— 

Australia 300, Austria 300, Brazil 900, 
Canada 2750, Ceylon 17, Chile 100, Czecho- 
slovakia 900, Denmark 400, Egypt 300, Fin- 
land 150, France 6050, Germany-Bizone 
1500, Germany-French 460, Greece 100, Hong 
Kong 150, Hungary 300, India 926, Ireland 
42, Israel 60, Italy 1000, Japan 2000, Korea 
10, Mexico 80, Norway 200, Pakistan 500, 
Poland 1615, Rumania 275, Spain 250, South 
Africa 280, Sweden 300, Switzerland 400, 
Syria 50, Turkey 500, U.S.A, 37,500, Jugo 
slavia 400, *others 300. 

Supplies may be obtained from the Umited 
Kingdom on behalf of the United Kingdom, 


Malaya, Hong Kong, the Netherlands, Sel- 
gium and China. In addition, small de- 


mands of certain Latin American and Middle 


Eastern countries may be met from the 
above sources and from the United States. 


* Latin America, other than Argentina, Brazil Chile, 
Uruguay and Mexico; the Middle East, other than 
Egypt, Palestine, Syria and Iran. These countries are 
normally provide ‘d for by individual allocations. 





METAL GRINDING 
REGULATIONS 


HE Ministry of Labour announces that 

it is proposed to make two codes of 
special regulations amending the Grinding 
of Metals ” (Miscellaneous Industries) Regu- 
laticns, 1925, and the Grinding of Cutlery 
and Kdge Tools Regulations, 1925, 

The proposed regulations are the cutcome 
of the decision of the Court of Appeal 1 
the case of Franklin v. Gramophone o., 
Ltd. (1948 I.K.B, 542) in which diffculties 
arose in interpreting the Grinding of 
Metals (Miscellaneous Industries) Regula- 
tions, 1925. In the light of these, the 
Minister reviewed the regulations, and the 
Grinding of Cutlery and Edge Tools Regu- 
lations, from which similar difficulties are 
liable to arise. 

Copies of the draft special regulations, the 


Grinding of Metals (Miscellaneous Indus- 
tries) \Amendment) Special Regulations, 


1949, and the Grinding of Cutlery and Edge 


Tools (Amendment) Special Regulations, 
1949, may be obtained from HMSO. 


Objections to either code by persons affected 
must he sent to the Minister on or before 
May 31, 


1949. 


Tonnages | 
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NEW ZEALAND’S PLASTICS INDUSTRY 
Modern Well-Equipped Plant 


[KE many other secondary industries, 
Line manufacture of plastic articles ex- 
panded rapidly in New Zealand during the 
war and post-war years, The first factory 
commenced phenolic moulding in 19382, and 
there were how Six in operation seven years 
later, Now plastics are being produced in 
thirty New Zealand plants which employ 
cone 400 skilled workers. New Zealand is, 
in fact, a user cf moulding powders and 
machinery on a scale which shows promise 
of further increase and, because of currency 


problems, an increasing proportion of some 
orders tay be diverted from Canada and 


the U.S.A. to this counttry. 

These are some of the facts and implica- 
tions conveyed in a survey by Mr. C. M. 
Forsyth-Smith, Canadian Assistant Com- 
mercial Secretary in Melbourne, in a survey 
in Foreign Trade (Ottawa, 117, 650) in 
which he notes that no moulding materials 
are made locally, all supplies being 1m- 
ported, chiefly from the United Kingdom 
and Australia. The estimated annual 
values of raw material requirements of the 
industry, with sources of supply and uses to 
which the material is put, are as follows :— 


Perspex, obtainable from the United Kingdom £ 
and imported in sheet form and fabricated, 
etc., locally _.... 

The cmenetiinn moulding powde rs, obtainable 
from the United Kingdom and Australia ; 
imported in powder form and compression 
moulded into various articles in New 
Zealand 

Thermoplastic moulding “powders, obtainable 
from the United Kingdom; imported in 
powder form and injection moulded or 
extruded into various articles in New 
Zealand _ 

Thermoplastic moulding powders, ‘obtainable 
only from the United States or Canada; 
imported in powder form and _ injection 
noulded or extruded into various articles 
in New Zealand : , van ‘a 


70,000 


220,000 


65,000 


75,000 
Casein is produced os in limited quan- 
tities, but some casein used in the industry 
is imported from Australia. There is no 
prospect of additional quantities of raw 
naterials being admitted from Canada, since 
the plants using Canadian and United States 
‘aw materials are adequately supplied, and 
ittle expansion in injection moulding and 
*xtrusion is expected. 

It is hoped, therefore, that there are 
possibilities that New Zealand may turn to 
the United Kingdom and other non-dollar 
sources for further requirements of raw 
materials. 

The compression moulding section of the 
industry is by far the largest, about 300 
presses being in continuous production. the 


articles, covering a wide range, are manu- 
factured by this process. In the custom 
moulding field a large number of. articles are 
made for use in other industries, principally 
plants that are sub-units of large manufac- 
turing plants such as producers of electrical 
goods, etc. 

Practically any item within the scope of a 
compression press can be made, since most 
local plastic firms have their own die- and 
tool-making shops. Compression mouldings 
produced by plasticists for sale on the retail 
market also cover a wide range, including 
tableware, builders’ hardware, buttons, ete. 

The combined capacity of the New Zealand 
injection moulding industry is greater than 
that of Australia, and considerable quantities 
of injection moulded articles are supplied by 
New Zealand to Australia. Ten injection 
moulding machines use United Kingdom and 
United States raw materials and produce 
combs, toothbrushes, table utensils, ete. 
New Zealand’s total requirements of combs, 
toothbrushes and men’s outerwear, shirt and 
pyjama buttons are produced locally by the 
injection method. 


Extrusion Methods 


Introduction into New Zealand of the ex- 
trusion process is fairly recent and is used by 
six firms. Among the articles produced by 
this method is a wide range of extruded wires 
for electrical work and coloured and plain 
plastic strip for belts, braces, watch straps, 
etc. Extruded rod and tube is also being 
manufactured by one firm and exported in 
large quantities to Australia. 

The fabrication of sheet and rod is being 
carried out fairly extensively by seven New 
Zealaud piants, the most popualr material 
being perspex, which is imported from the 
United Kingdom. Radio cabinets, sinks, 
household trays, table lamps and food con- 
tainers are manufactured from this material. 

The New Zealand plastics industry is well 
equipped with modern plants and_ well- 
trained workers. Most of the larger units 
arrange for their technical experts to visit 
Furopean and United States plastic plants 
regularly in order to keep in touch with the 
latest developments. 

Under the present system of complete pro- 
tection, the plastics industry is consolidating 
its position, and it is probable that most 
plants would be competitive, even if overseas 
products were allowed free entry, although 
a few of the marginal plants would find it 


Canadian summary records. Over 4000  difticult to operate. 
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RUBBER HYDROCHLORIDE FILM 


The Commercial Manufacture of Pliofilm 


HE manufacture of Pliofilm on a com- 

mercial scale is now in progress at the 
new factory of the Goodyear Tyre & Rubber 
Co. (Great Britain), wutd., at Bushbury, 
Wolverhampton, which was officially 
opened on February 25 (THE CHEMICAL 
AGE 60, 271 and 370). Last week, THE 
(‘HEMICAL AGE was among those privileged 
to inspect the series of chemical and 
physical processes which go to the making 
of Pliofilm, which in its finished state is 
a transparent rubber hydrochloride film 


| 
gt 








Breaking down the crude rubber in a mill 


with extremely wide pofentialities as 4 
protective packaging material. 

In the first process, crude natural 
rubber of good grade is broken down in 
a mill. each pound of rubber receiving 
a minimum of 12 “ breakdowns” and 18 
complete treatments in the mill. Between 
each there is a cooling period of at feast 
six hours; identification tags are attached 
to each batch of milled rubber for strict 
recording of times and treatments. 

On the completion of the milling, the 
crude rubber is transported to the mixer 
by overhead conveyor, Mixed with a 
straight solvent (in practice benzol) it is 
made up in the mixer to a rubber cement 
of approximately 20 per cent solids. It is 
pumped from storage tanks through a 
scale tank and into three reactors, where 
it is cooled with refrigerated water prior 
to reaction with dry hydrochloric gas 
which is generated in two large adjoining 
stoneware pots. 

A pre-determined amount of gas is added 


and the rubber is allowed to continue 
ageing (or reacting) for from four to six 
hours, During this period, the lhydro- 
chloric acid combines with the rubber to 


give rubber hydrochloride, which is, in 
fact, Pliofilm, When, after a series of 


tests, ihe material is found to have reacted 
to the degree desired, it is discharged from 
the reactors and transferred into two 
nickel-clad steel tanks where the cement 
is neutralised, heated, and compounded 
before being filtered. 

After compounding, all 
is filtered twice before 
first filtration taking place in a 40-plate 
24-in. press, through which it is pumped. 

Filter cloths of this type cost about £10 
per set so that it is economical to maintain 
a cloth washer and dryer as auxiliary 
pieces of equipment in which the cloths 
are prepared for further use. Another 
piece of equipment, the ‘* quencher,’’ is 
used to recover solvent from the cleanings 
of the filter press. 


Pliofilm cement 
being used, the 


Conversion into Film 


The filtered material is next transferred 
to aluminium storage tanks where an 
elevated temperature is maintained — so 
that the Pliofilm cement will not begin to 
solidify, and is filtered once more before 
entering a “ casting unit ’’ which converts 
the rubber hydrochloride cement to film. 
Important components of this unit are a 
spreading knife and a spreading belt, the 
latter being 165 ft. long and 72 in, wide. 

This is an endless neoprene belt which 
has been coated to render it perfectly 
level and is adjusted to maintain an exact 
distance from the knife. The thickness 
of the film being in the region of .001 in., 
any change in the distance between the 
belt and the spreading knife would make 
an appreciable difference in the thickness 
of the film. 

A small dam built up at the back of the 
knife holds several gallons of cement, the 
level of which is controlled by an auto- 
matic float, The movement of the belt 
draws cement under the knife, and the 
cement dries out to give a film as it pro- 
ceeds through the cabinet, The knife is 
adjustable to any degree desired, and the 
surrounding case is heated to approximately 
150°F, 

The film is carried on the belt until it is 
stripped off just ahead of the dam. It 
is then threaded through the stripped roll 
assembly and from there under the plat- 
form into the dryer case. 
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This case is heated to 200°F., and as 
the film passes through it the last sinall 
amount of solvent which may be left in the 
film is removed. There are approximately 
250 ft. of film in the dryer, being held at 
200° F. for approximately six minutes. 
As it leaves the dryer the film is wound 
on to the steel shells, each edge being 
trimmed so that the film may be wound 
smoothly, The unit will produce approxi- 
mately 3000 Ib. of Pliofilm per day. 


Recovering Solvent 


All serap produced in the casting unit 
und on the slitting machines is re-dissolved 
and used again. In fact, the only thing 
lost in the process is the filter press cake, 
and the solvent is recovered from that. 
The panel controlling the recovering of 
solvent is efficient to approximately 97 
per cent of the solvent spread. 22,500 
cu. ft. per minute of heated air moves 
through the dryer case, so that an explo- 
sive mixture of air and solvent is never 
reached. 

lf for any reason the large fan moving 
this air shonld stop, the panel would auto- 
matically re-set the valves so that all air 
exhausted from the case would be blown 
to the atmosphere with two steam ejectors 
which are capable of moving 31,000 cu. ft. 
per minute. 

These cases are protected so that in the 
event of fire 500 Ib. of carbon dioxide would 
be automatically distributed through the 
case. An additional 500° Ib. can be 
manually introduced into the case. A 
hand-operated water-sprinkler 
the last resort. 

Two large tanks (or absorbers)) are used 


system is 





need to be reground about once an hour 
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Moist burn and wound dressings 
wrapped and sealed in Pliofilm for 
hygienic, protection and retention of 
their essential moisture 


to reclaim solvent, each tank containing 
12,000 Ib. of activated carbon. The 
vapour-laden air is blown through the 
activated carbon which removes the _ sol- 
vent, allowing the stripped air to be dis- 
charged to the atmosphere. ‘The solvent is 
then removed from the activated carbon by 
steaming, the combined steam vapour and 
solvent vapour being condensed and run to 
the decanter, where the solvent and water 
are separated. 


Adsorbing Unit 


The two adsorbers work alternately, one 
adsorbing while the other is steaming. All 
valves on this unit operate automatically 
with air pressure at a certain given time as 
designated by the control panel at the 
casting unit. 

To ensure further that no taste or odour 
s imparted to Phofilm, all recovered sol- 
vent is re-distilled before heing used, Ap 
proximately 30,000 Ib. of solvent is 
recovered each 24 hours, and all 4 
this is distilled before being used. About 
0.5 million Ib, of steam are used each 24 
hours, imost of it for solvent recovery, 
which is effected to an overall rate of about 
92 per ceni. 

100,000 cn, ft. per minute of air are 
yutroduced into the building Of this, 
60,000 are filtered, so that all air in the 
spreading area, solvent recovery area, and 
finished area is filtered. A very delicate 
job of air balancing is necessary so that thi 
flow of filtered air will always be outward 


(Continued at foot of following page) 
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Means of Excluding Moisture Vapour 
Its Effect on Packaging Materials 


HE necessity for the production of 
moisture-proof packaging, to which 
attention has been directed by the manufac- 
ture of Pliofilm recently, was referred to by 
Mr. J. L. Denny, of the Packaging and 
Allied Trades’ Research Association, in a 
talk on *‘ Moisture and the Package,” which 
he gave ut the April meeting of members of 
the Institute of Packaging, held in London. 
Mr. Denny maintained that water vapour 
caused more package troubles than any other 
single thing. It was impossible to itemise 
all the commodities liable to deterioration in 
this way, but it was very large. The method 
par excellence of coping with water vapour, 
was to use a scaled metal can. This pro. 
vided an almost perfect barrier and gave 
considerable mechanical protection against 
rough handling. Glass, too, provided excel- 
lent protection but was somewhat fragile and 
it was not always easy to get the right 
closure. 

With regard to flexible materials, none 
gave complete protection against the passage 
of water vapour. Wooden cases, though not 
normally providing protection against water 
or water vapour, could be made efficient by 
the provision of an adequate barrier inside 
the case. This was usually a bitumen 
laminated paper in the form of a large bag. 





RUBBER” HYDROCHLORIDE FILM 
(Continued from previous page) 

rather than inward. Unfiltered air thus 
cannot come into any of those three areas. 

The finished Pliofilm is removed from 
the casting unit and transferred to a Cama- 
chine, or slitting unit, where it is slit and 
re-rolled in widths from lin. to 60 in. 
wide. It is then packed and is ready for 
transport. Some of the film is cut into 
sheets. Pieces of Pliofilm may be joined 
by the convenient method of heat sealing, 
the resuiting weld having been proved to 
be twice as strong as the original material. 

One of the primary merits claimed for 
Pliofilm is its capacity to retain or repel 
moisture, according to needs; it is con- 
sidered to be moisture-vapour-water-proof. 
It has also been found to be resistant to 
punctures, tears and abrasions, pliable 
though it is. It is unaffected by atmos- 
pheric conditions or normal temperatures 
and is unharmed by the rigorous processes 


of forming packaging material into 
a finished package. It is also resistant to 


weak acids and alkalis, and such things as 
grease, mould, oils, and vermin. It is non- 
explosive, non-inflammable, odourless and 
tasteless. 


Where the cost could be justified, a soldered 
metal liner provided first-rate protection, 

Moisture vapour was not the only threat 
to the package; mould also occupied a very 
high place. Materials like metal or glass 
were excellent barriers against mould, and it 
seemed that plastic materials such as_ poly. 
thene, methyl methacrylate, and PVC were 
not readily attacked. Cellulosic materials, 
on the other hand, did provide a good sub- 
stratum, and there were some moulds which 
would actually destroy cellulose. Unfor 
tunately, there were difficulties in finding 1 
suitable inhibitor since none is the universa 
panacea against micro-organisms. 

For the protection of metal paris ther 
were two or three methods in general use 
First there was the lanoline preservative 
coating, developed during the war, and an. 
other was the wrapping of parts likely to b 
affected in paper impregnated with sodium 
benzoate. This method was also used suc. 
cessfully during the war. The drawback wa: 
that the part to be protected must be in 
physical contact with the impregnated paper 
This was not always possible so one had t 
turn to what are known as vapour phase 
inhibitors. These were substances placed 
inside the package which evaporated slowly, 
filling the space with a protective vapour. 





Tests have shown that Pliofilm has dimen 
sionable stability through the _ entire 
humidity range at ordinary temperatures, 
but becomes thermoplastic at 225° F. It 
provides a high degree of preservation to a 
wide range of articles, including perish- 
able foods. 

One of the unusual characteristics claimed 
for it is its ability when drawn under 
tension to a thin membrane to hold in 
moisture, while retaining sufficient gas, 
such as CO,, to slow down the metabolism 
of wrapped fruit or other produce. Plio- 
film has been successfully used to contain 
and preserve frozen foods, meats, cheese, 
coffee, tobacco, and liquid and semi-liquid 
products, including oils. 

During the second world war, Pliofilm 
was employed for the packaging of aircraft 
engines, having been chosen because of its 
high moisture protective quality, trans- 
parency, ability to withstand salt water, 
and its resistance to oil. These properties 
and the use of a desiccant such as silica 
gel were sufficient to protect engines from 
corrosion, This method dispensed with the 
long process of degreasing new engines 


before they were used. 
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Experimental Heat Exchange 
Efficiency Tests of Finned Tubing 
XPERIMENTAL data supporting the 
belief that finned tubing is about eight 
times more efficient than plain tubing in heat 
exchange applications are claimed to have 
been obtained by the Lehigh University 
Institute of Research, Bethlehem, Pennsy! 
vania, 
Commenting on the co-operative research 
programme in which the David E. Kennedy 


Corporation of Brooklyn, New York, is 
participating, Dr. Darrel KE. Mack, of 
the university's department of chemical 


engineering, said it was hoped thai the test 
results would lead to the use of finned 
tubing in entirely new applications. 

A 35-ft. test unit had been devised by the 
institute for rapid determinations on the 
heating, cooling and refrigerating of air 
through the use of extended surface tubing. 

The unit permitted the 
either steam or refrigerant inio the pro 
prietary tubing under test, measured the 
air flow rate and air temperature, <eter- 
mined the amount of moisture in the air, 
and recorded pressure loss through the 
coils. Controlled flow of refrigerant was 
made possible by an adjustable Freon re- 
frigerating unit, and humidity was varied 
by use of spray humidifiers. — 

[t was necessary to have great variability 
in the test umt, Dr. Mack explained, 
because of the widely diverse conditions 
under which finned tubing was used, such as 
unit rir heaters, air conditioning equipment, 
and in heat exchangers where space or 
weight was at a premium, 


introduction of 


© 


Dr. Darrel E. Mack, 
of Lehigh University’s 
department of chemi- 
cal engineering, 
makes a check 
through the observa- 
tion port of the 35 ft. 
test unit 
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Scottish Heat Appliances 
Start of Anglo-U.S. Project 


HE official opening of the new Honey- 

well-Brown, Ltd., plant at Blantyre, 
last week marks the expansion of the instru- 
ment industry in Scotland, where it was 
already well established pre-war, 

This development, which was inspected 
by Mr. Paul Wishart, vice-president of 
engineering of the Minneapolis-Honeywell 
Regulator Co., Ltd., the parent firm, will 
effect a considerable dollar saving and also 
develop the export trade in recording and 
regulating equipment. At present some 70 
employees are working at Blantyre hut a 
labour force of 300 is visualised in the near 
future. 


Specialised Instruments 


The company will manufacture thermo- 
static space heating appliances and record- 
ing and controlling electronic pyrometers 
for use in the oil, steel, chemical, ceramic, 
textile, papermaking and similar industries, 
It is planned to produce 500 per annum 
standard units by September next and to 
raise this to 1000 units per annum. Each 
unit is worth approximately £400 and repre- 
sents a considerable dollar economy, and it 
is intended to export to most European 
markets. Work began at Blantyre in 
October of last year and commercial scale 
production should begin almost at once. 
In tooling, the company will use some 50 per 
cent of components imported from the 


U.S.A, but it is intended ultimately to be 
quite independent of U.S. supplies. 











IRST of their kind in the U.S.A. and 

regarded as the forerunners of a new 
basic industry, two new coal to oil demon- 
stration plants are to be put in operation 
on May 8 at Louisiana, Missouri, the U.S. 
Bureau of Mines has announced. Erected 
at a combired cost of $15 million to serve 
as a proving ground for American coals, 
equipment, and processing methods, the new 


plants will employ different processes to 
convert coal and lignite into the high 


quality synthetic liquid fuels which may 
one day be the means of freeing the U.S.A. 
from dependence on foreign sources of oil. 
Authorised by the Synthetic Liquid Fuels 
Act of 1944, the demonstration plants are 
expected to foreshadow a_ pattern of 
engineering ald economic knowledge for the 
establishment of future installations. 
According to the Secretary of the Interior, 


Mr. J. A. Krug, synthetic liquid fuels from 
eoal and oil shale could offer a_ supply 


adequate for centuries from known reserves 


within the U.S.A. 

The new synthetic fuel plants will demon 
strate the respective merits of two _ basic 
processes for converting American coals to 
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U.S. coal hydrogenation plant. The distillation area where the oil products are 
separated and refined to high quality liquid fuels ranging from aviation petrol to 
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First Demonstration Plants Completed 
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oil: (1) The direct hydrogenation 0 
Bergius-I.G. Farben process; and (2) thg 
gas synthesis or indirect Fischer-Tropse 


process, 
The hydrogenation demonstration plant 
the first of the new units, now ready t 


operate, has a production capacity of fro 
200 to 500 barrels daily, depending on th 
coal and catalyst used. Built at a cost o 
$10 million, the plant was designed for pres 
sures up to 10,300 p.s.i. in two major opers 
tions: (1) Liquid-phase hydrogenatior 
which accomplishes liquefaction of the coal 
and (2) vapour-phase hydrogenation, whic 
converts the liquefied coal to petroleum an 
by-products. Chemically, crude petrolew 
contains more than twice as much hydroge 
as coal, and hydrogen is added to the coi 
catalytically under high pressure and ten 
peratures, 

Basically, the design of this plant follow 
that of the German units and many improve 


ments developed in American researc 
laboratories have been incorporated. Amon; 
these are the use of automatic contr 
instead of hand control, new and cheape 


sources of hydrogen, and a more efficier 
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utilisation of heat to lower — costs. 

Difficult problems overcome included the 
design and fabrication of high pressure 
equipment new to American manufacturers, 
development and installation of highly com- 
plex instrumentation, and the training of 
both engineers and operators in techniques 
foreign to American industrial experience. 
German scientific and technical personuel, 
experienced in all phases of European hydro- 
genation practice, have been of considerable 
assistance, 

Initially, the plant will process western 
United States coals, which lend themselves 
well to hydrogenation and _ subsequently 
coals from other sections of the country will 
be tested. Bituminous coals, sub-bituminous 
coals, and lignites all may be hydrogenated. 
The production of one barrel of oil requires 
0.5 ton of bituminous coal, whereas the 
requirement for sub-bituminous coal is 0.66 
of a ton, and for lignite, one ton. 


The By-Products 


By-products will include phenols for 
plastics, ‘‘ creosote ’’ for wood preservation, 
solvents for paints, and hydrocarbon gases 
for heating fuel. Bureau engineers esti- 
mate that a commercial coal hydrogenation 
plant with a capacitty of 30,000 barrrels a 
day could produce gasoline at a cost of 12 
to 15 cents per gal. if no credit is taken for 
by-products, 

Now being constructed by the Koppers 
Company of Pittsburgh, Pa., at a cost of 
$5 million, the second of the Bureau’s new 
units, the gas synthesis demonstration plant. 
is scheduled for completion this year. 


Massive forged steel 
converters at the coal 
hydrogenation 
demonstration 
plant built to with- 
stand pressures of 
10,300 p.s.i. Each is 
nearly 43 ft. high, has 
a diameter of 50 in. 
and weighs approxi- 
mately 100 tons when 
fully assembled. The 
convertors are en- 
closed in reinforced 
concrete compart- 
ments to minimise 
risks in the event of 
fire or explosion 
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An 80 to 100 barrel-per-day unit, this 
plant will gasify pulverised coal with 


oxygen and superheated steam and convert 
the resulting synthesis gas—carbon mon- 
oxide and hydrogen—to liquid fuels by the 
indirect Fischer-Tropsch process. Produc- 
tion costs are expected to approximate those 
of the hydrogenation process, 
Four Stages 
By-products of the process will include 
wax, alcohols, and hydrocarbon gases. 
Through cracking, the wax can be converted 
to diesel fuel and lubricants, or it may be 
used directly in polishes, insulating mater- 
ials, and chemicals. The alcohols also are 
equally valuable. The new plant will con- 
sist of four distinct parts: (1) Coal gasi- 
fication; (2) gas purification; (38) hydro- 
carbon synthesis; and (4) refining of 


products, 

In outline, the plants coal gasification 
eycle involves first crushing, pulverising, 
and drying the coal. Then, suspended in 


oxygen and accompanied by superheated 
steam, the coal will be fed into a continu- 
ous gasifier—a refractory-lined steel shell 
6} by 9 ft. internal measurement. There 
conversion will taken place at more than 


2000°F. The required oxygen is extracted 
from the air at temperatures more than 
300° below zero in a Linde-Frankl unit 


imported from Germany and reconditioned, 

After purification, the synthesis gas is 
prepared for conversion to liquid fuels in two 
new type converters, which it is claimed, 


can he built to produce 500 or more barrels 
daily. 
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Canada’s Trade Fair 
Representative Chemicals & Instruments 
WENTY-NINE countries will be repre- 
sented at the Canadian International 
‘Trade bair which is to be held in Toronto 
from May 30 to June 10. 

There will be a representative chemical 
section in which Canada herself will be the 
main exhibitor, with displays of radioactive 
materials for industry, research and medi 
cine, radiograph capsules and accessory 
equipment for non-destructive inspection of 
castings and weldings. An lonotron static 
eliminator will be of interest to the print 
ing and textile trades. 

Industrial chemicals to be shown include - 
calcium carbide, acetylene’ black, lime, 
hydrate, burnt lime, acetic acid, acetic 
anhydride and acetone butyl alcohol, 

In the manufacturing chemical field, dis 
plays of antibiotics, fine chemicals, reagents 
and medicinal specialities for use in the 
industrial, analytical and nutritional fields 
will be presented. 

Paints for every purpose (including phos 
phoresceat and fluorescent types, will be 
exhibited, also plastics, explosives and 
ammunition, cements, solvents, household 
and farm sprays, varnishing, water-proofing 
compounds and other surface treatments, 

Among the scientific and optical instru- 
ments, two Swiss firms are participating for 
the first time, showing precision instruments, 
speed-measuring instruments, tachometers, 
remote registering systems, etc. 

The United States, Jugoslavia and 
Sweden will be exhibiting in the iror and 
steel and non-ferrous metals section. The 
last country is showing a product called 
Kanthal, a metallic-resistance material for 
use in ‘naking electrical elements for indus- 
trial and domestic appliances. 





REBUILDING SCIENCE MUSEUM 


ORK has now begun on the demolition 

of the southern galleries of the Science 
Museum, and it is hoped that the ground 
floor and basement of the new building will 
be completed in time to house the science 
and technology section of the Festival of 
Britain in 1951. 

The old portion, now being demolished, 
was originally erected as a temporary struc- 
ture for the International Exhibition of 
1862, and continued to be used by the 
Science Museum for exhibition purposes 
until 1939. The’ galleries had been 
scheduled for destruction for some years. 

The new centre block which will replace 
the galleries will have a planetarium on the 
roof. Completion of the four new floors will 
be continued after the 1951 exhibition. 
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More Beryllium Needed 


U.S. Provision for Atomic Uses 


HE U.S. Atomic Energy Commission has 
completed arrangements calling for the 
use of the magnesium reduction plant at 
Luckey, Ohio, for at least five years, for th 
production of beryllium metal and compounds 


to be used in the nation’s atomic energy) 


programme. 

The Ohio facilities comprise 200 acres of 
land with 16 plant buildings, incinding a 
water plant, laboratory, control plant, and 
smelting building. During the war the plant 
was used to produce magnesium metal. Nego 
tiations are in progress with the Brus) 
Beryllium Company, Cleveland, Ohio, whicl 
formerly produced beryllium metal and com 
pounds for the Commission in its Lorain 
Ohio, plant, for the operation of the Luckey 
facility under contract to the Commission. 

Beryllium can be used, like graphite o 
heavy water, as a moderator in an atom 
reactor. Hitherto, the 13 known atomic pile; 
in the United States, Canada, Great Britain 
and France, have used either heavy wate: 
or graphite as the control substance. The 
metal has not been purchased by the Com. 
mission since last August. Its previous uses 
in the atomic project were as a minor source 
of neutrons or in the manufacture of high 
temperature crucibles. Outside the atomi 
field, beryllium is used in alloy manufactur 
and as coating in fluorescent lighting tubes. 

Because of the reported toxicity of beryl 
lium special safeguards will be observed ai 
the Luckey plant. The processes involveé 
will incorporate new engineering and _ pro. 
duction methods which have been develope¢ 
as a result of previous work with beryllium. 
The plant will require special ventilation 
and exhaust gas cleaning equipment, and 
all exhaust gases will be treated to remove 
contamination, Actual production operations 
are expected to begin in August 





German Industrial Changes.—The Chem. 
ische Fabrik von Heyden A.G., which has 
a factory at Radebeul in the Eastern zone, 
has transferred its headquarters to Munich. 
Ié has another factory at Hamburg. A 
factory for the production of sodium bi- 
sulphite has been set up at Kelheim by the 
Sudchemie A.G. (Munich). Owing to dis- 
mantling of plant which took place last year 
and its precarious financial situation, the 
Carl Zeiss Company has been exempted for 
this year from delivering reparations 
products to the value of 15 million marks. 
The Duisburger Kupferhutte Company has 
concluded an agreement with the Rio Tinto 
Co., the Sulphur and Copper Co., of Glas- 
gow, and Mason and Barry, Ltd., of London, 
for the treatment of pyrites residue. 
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High-Pressure Acetylene Chemistry 


First U.S. Pilot Plant Open 
(From Our New York Correspondent) 


HE first pilot plant in the U.S.A. for 

the exploitation of acetylene deriva- 
tives, employing high temperatures and 
pressures, which not many years ago were 
considered to be impracticably hazardous, 
has been put into operation by the General 
Aniline & Film Corporation at Graselli, 
New Jersey. 

It represents the first employment in the 
U.S.A., with considerable amplification, of 
the principles originally developed by the 
_ G, Farbenindustrie chemist, Dr. J. 
Walter Reppe. Patent rights were acquired 
some time ago and it is stated that the 
present process owes no royalties outside 
the U.S.A. 


No Longer Hazardous 


Dr. Carl Marvel, former president of the 
American Chemical Society, who was the 
principal speaker at a luncheon preceding 
inspection of the plant, said acetylene, long 
known to chemists for its wide versatility 
hut little used because of its explosiveness 
under pressure, could now be exploited with 
safety as a result of the new techniques 
employed by the General Aniline Company. 
With this development, he said, a whole 
new field of organic synthesis was opened 
up which should prove of intense interest 
in the manufacture of resins and adhesives, 
pharmaceuticals, paper, rubber and textiles, 
to mention a few. 

Remarking that the opening of the plant 
might well prove to be the basis in the 
U.S.A. for a new reservoir of chemicals 
hitherto unavailable, Dr. Marvel said this 
advance might well be compared with the 
introduction of high pressure hydrogenation 
of nitrogen to give ammonia by the Haber 
process, which eventually provided the 
chemical industry with the techniques for 
operating under pressures that were far 
above atmospheric. The introduction of the 
Haber process not only speeded up ammonia 
production, but was responsible for signifi- 
cant price reductions. 


Potential Development 


Citing other pressure. reactions, Dr. 
Marvel said that the new acetylene chemistry 
was another of those novel contributions to 
industry. Reppe learned to handle acety- 
lene under pressure and at high tempera- 
tures without the usual hazards. Some of 
the processes developed in his laboratories 
were actually carried through the pilot 





Rear view of the plant showing fraction- 
ating stills used in isolating acetylene 
products 


plant and into production during the war 
years in Germany. 

Commercial firms had been reluctant to 
adopt high pressure acetylene chemistry 
and the use of catalysts, such as the very 
sensitive copper acetylide. It was to be 
expected that the introduction of these new 
pressure techniques with acetylene might 
result in a new industrial development com- 
parable to that following the introduction 
of the Haber pressure technique in the 
1920's. 

New Products 


Dr, Hans Beller, manager of the General 
Aniline Company’s special products depart- 
ment, told the group that acetylene’s bad 
reputation since its discovery in 1836, and 
limited practical uses in 1895, had been due 
to indiscriminate applications which had 
created a taboo on pressure acetylene. 
To-day, work could be carried out safely 
with acetylene at 200 lb. pressure and 
200°C. 

By making use of Reppe’s discovery that 
acetylene could be handled under pressure 
and at elevated temperatures if the gas 
stream were divided into smaller flowing 
streams, it was possible to increase the use 
of acetylene as a chemical raw material. 
New products from this source that now 
appeared to be readily available and of 
considerable potential industrial use were 
the vinyl ethers, butynediol, propargy] 
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alcohol, and many others. Preliminary 
studies showed that from these interme- 
diates interesting resins, adhesives, and 


rubber-like polymers could be made. These 
and other chemicals now made available by 
means of the Reppe technique of handling 
acetylene might well be the basic raw 
materials for another new chemical develop- 
ment. 


German Technique 


The technique permitting the safe use of 
acetylene under high pressures and tem- 
peratures was developed in Germany during 
the last war. Briefly, it consisted of two 
methods, one involving the dilution of 
acetylene with an inert gas, and the other 
wherein acetylene was reacted in what was 
essentially small-bore equipment providing 
a minimum of free space for gases to collect. 

With a shortage of hydrocarbons, the 
Germans in the second world war were 
compelled to find new raw materials for 
essential war-time chemicals, especially for 
the production of synthetic rubber, phar- 
maceuticals and synthetic fibres, Deriva- 
tives of high pressure acetylene answered 
these needs and played a vital réle in Ger- 
many’s ability to carry on for nearly six 
years. 

In its new pilot plant the General Aniline 
Company had not only widened the scope 
of acetylene reactions, but by the develop- 
ment of new processes and the installation 
of extensive instrumentation with remote 
controls, had reduced the hazard to a 
minimum. ‘The specialised equipment in.- 
clude large and small explosion stalls or 
barricades, operating aisles for remote 
control, pressure exhaust systems and 
complex instrumentation generally, Reaction 


The compressor 
room. The special 
compressor (right), 
feeds the gas to the 
vinylation and ethy- 
nylation towers in 
the adjoining bays. 
The hydrogen for 
converting butyne- 
diol to various pro- 
ducts is compressed 
by the pumps in the 
left foreground. Dr. 
Hans Beller (right) 
manager, and Dr. A 
Zoss, of the Special 
Products Depart- 
ment at the Graselli, 
New Jersey, plant, 
studying com- 
pressor charts. 
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equipment was made to withstand treme 
dous overloads of pressure and was operate 
behind reinforced concrete walls and thid 
steel plates. 

Currently, the work being carried ¢ 
involved two processes: vinylation an 
ethynylation. The vinylation products iy 
cluded methyl, ethyl, butyl and_ isobuty 
vinyl ethers. Another of the compounds 
polyvinyl pyrrolidone, a product of bot! 
vinylation and ethynylation, was used } 
the Germans as a_ substitute for  bloo 
plasma. 

While the term vinylation theoretical) 
meant any process whereby a vinyl grou 
CH, =CH— was introduced into a molecu 
to-day vinylation was understood to meal 
the introduction of a vinyl group } 
reaction with acetylene. Acetylene wa 
extremely reactive and added to its triple 
bond many reagents such as acids, alcohols 
and the like, at moderate temperatures and 
at practically atmospheric pressure. 








Pressure Equipment 


Dr. Reppe discovered that the additio 
of alcohols could be limited to one equiva 
lent if instead of an acid catalyst a 
alkaline one were used at elevated temper 


tures. In order to carry out such a reaction 
with low boiling alcohols like methanol. 


etc., it was necessary to use pressure equip 
ment, which meant the use of acetylei 
under pressure at clevated temperatures 
The new technique, that of diluting acety- 
lene with an inert gas, was worked out » 
that no danger of explosion would exis 
That same method, with certain 
ments, was now being used at 
pilot plant. 
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India’s Salt and Lignite 


Active Measures to Ensure Large Production Increases 


CTIVE measures to enlarge the fuel 
cameos of India, as well as supplies of 
sme chemical raw materials, are reflected in 
arrent new explorations of the lignite de- 
posits in the South Arcot area of Madras. 


\In the Legislative Assembly of Madras, Mr. 


Sitarama Reddy, Minister of Industries, 
recalled that investigations carried out in 
1943-44 revealed the existence of a bed of 
lignite varying in thickness from 16 to 50 
feet below an overburden of about 150 feet 


over an area of about 25 square miles. The 
reserves were estimated to be about 408 
million tons. The lignite found in the 


second layer is superior in every respect to 
the first layer. Samples of the former have 
been sent for analysis and report to the 
Dhanbad Research and Control Laboratory, 


the Tata Iron and Steel Co., and to the 
colleges of engineering technology. The 


lignite field, in the light of recent explora- 
tions, added the Minister, seems to cover a 
very much wider area than was realised. 
Extensive prospecting operations, with deep 
drilling machinery, are being arranged, 

The Government have held discussions 
with Czechoslovakian, United Kingdom and 
United States of America delegations which 


visited the Province, on the question of the 
utilisation of the South Arcot lignite. It 1s 
proposed to obtain bulk samples of lignite 
and send them to foreign countries to test 
their suitability for use in iron and steel and 
other industries. : 

Another indication of India’s policy of 
widening indigenous chemical sources has 
been referred to by the Finance Minister of 
the Government of West Bengal, Mr. N. R. 
Sarker, telling the West Bengal Assembly 
that a provision of Rs.200,000 had been made 
by the Government to develop the salt in- 
dustry On the sea coast. 

Three belts covering approximately 6000 
acres have been selected for large and small- 
scale developments. They could render West 
Bengal self-sufficient in respect of salt. 

The Government of Orissa has. revealed 
that the Government of India is formulating 
comprehensive measures to step up indigenous 
production of salt and a licensing system for 
large-scale manufacture and measures to en- 
courage production by co-operative societies 
will be operated shortly. 

According to the Government of Orissa’s 
plan, individuals or groups may produce salt 
by any means, without licence or tax. 














HIGH PRESSURE ACETYLENE CHEMISTRY 


(Continued from previous page) 


The new reaction, vinylation of alcohols— 
ind also of mercaptans, amines, and higher 
fatty acids—was relatively simple; the yields 
rom most primary alcohols were nearly 
juantitative. The process ran, in general, 
is follows: The alcohol to be vinylated 
was mixed with an alkaline catalyst and 
heated with acetylene diluted with nitrogen 


}under a total pressure of about 150-200 p.s.i. 


The product, the vinyl alkyl ether, was 
then degassed of excess acetylene, and 
rectified. The chemical reaction was 
written as follows: 

BO 4+. —_ RO —-—- Ol, —_—CN-——O8 
Ethynylation referred to a_ reaction 


whereby acetylene was condensed with a 
reagent such as an aldehyde so that the 
triple bond of acetylene was preserved, Dr. 
Reppe discovered that by _using acetylene 


uuder pressure at elevated temperatures, 
and employing a most unusual catalyst, 


copper acetylide, which ordinarily was very 
explosive, acetylene would react with either 
one or two equivalents of formaldehyde to 
propargy! alcohol and_ butynediol. 
his process, requiring special safety tech- 


niques for handling the compressed acety- 
lene, because the dilution method used 
successfully in the vinyl ether process was 
not satisfactory, ran as follows: 

Dilute aqueous formaldehyde was mixed 
with undiluted acetylene under about 
90 p.s.i. and passed at about 100°C. over 
a copper acetylide catalyst (containing 
hismuth to prevent cuprene formation). 
The products were then degassed, any 
unchanged formaldehyde and _propargyl 
alcohol were removed by distillation, and 
the main product, butynediol, was obtained 








as a concentrated water solution, from 
which it could be isolated as a colourless 
crystalline solid. 
The two-step chemical reaction was 
written as follows: 
H—C=C——H + CH,O——_—H—-C=C——__CH,, OH 
(propargy! alcohol) 
H—-C= C——-CH, OH + CH, 0— —HOCH,— 
C= C——CH,OH (butynediol) 


Dr. Beller told the inspection group that 
the high reactivity of acetylene under pres- 
sure made it perhaps the most versatile tool 
available to the organic chemist and that 
for this reason it was impossible to predict 
with much hope of accuracy the full extent 
to which acetylene derivatives might con- 
tribute to the future economy. 
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PROCESS CONTROL INSTRUMENTS : 


Correct Installation, Maintenance and Adjustment 
By LEO WALTER, A.M.I.Mech.E., M.S.L.T. 


UTOMATIC control instruments must 

be very carefully installed and tested, 
before coming into continuous operation, if 
maximum benefit is to result from their use. 
A good installation will, in addition, allow 
testing of a controller without closing down 
the process. 

That, for example, will permit a control 
valve to be inspected, cleaned and serviced, 
by installiig it in a by-pass with isolating 
valves. The control mechanism will be 
easily accessible, so that auxiliary equip- 
ment, such as strainers, filters, air reducing 
valves and compressors can be serviced with- 
out undue effort. 


Adjustments 


Even though the installation has been 
perfectly installed by the supplier, difficul- 
ties are likely to arise thereafter; control 
may become erratic, and even hunting may 
develop suddenly, imposing on the plant 
eugineer the task of improving bad control 
by means of re-adjustments. Such re-adjust- 
ments might also become necessary if 
excessive offset develops, which cannot be 
tolerated. 

The problems confronting the works engi- 
neer are manifold. They may be compara- 
tively simple, or complex, according to the 
nature of the trouble and elaborateness of 
the instrument design and of the controlled 
process. 

In a well organised works the diagrams 
and cure of such troubles can usually be 
undertaken by experts. There are, how- 
ever, still chemical plants whose workpeople 
are not sufficiently familiar with the design 
and function of their control instruments, 
or who have insufficient knowledge of the 
basic confrol theory to make re-adjustments 
of controllers, and the necessary correction 
of working conditions of the controlled 
plant itself. In such circumstances, the 
usual course is to send the instruments back 
to the makers, leaving the plant equipment 
without automatic control, at least for days, 
possibly for weeks or months. 


Repair Service 


The alternative is to call in a service engi- 
neer from the makers, if the repair can be 
performed locally. Manufacturers’ repair 
departments are not usually overstaffed, and 
in some circumstances weeks may elapse if 
a major repair is required, needing recali- 
bration and making of special spare parts. 
It is equally possible for a service engineer 
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mechanism, adjusting a spring tension, or. 
by a simple resetting of proportional band} 
width, the controller has been put to work / 
again. 

The best service from instrument 
makers is certainly no adequate subst*tute 
for an intimate knowledge by workpeople 
of the design and function of their instru. 
menis. Knowledge is the crux of the prob. 
lem of preventative maintenance and smooth 
working of instrumentation, and lack of it 


is more pronounced in the smaller ané 
medium-sized works, without instrumeni 
specialists, Some of the largest works 


have not only their own instrument depart: 
ment, they also design and even make 
specialised instruments in their own instru- 
ment shop. 

Wherever instruments have been 
installed, even in small or medium-sized 
works, somebody must be responsible for 
their perfect functioning, and the respons! 
bility cannot be delegated to someone else 
lacking the fundamental knowledge. 


Job for Specialists 

Such delegation, however, is not unknown, 
as the present writer had reason to know 
In the course of a routine visit to a works 
employing a fair number of recorder con- 
trollers, mainly hydraulic-operated, using 
town gas as heating medium, the plant 
specialists were received by such a dele- 


gate. Because of the impossibility of 
explaining to him the effect of widely 
fluctuating gas pressure in the mains, 


requiring a local gas governor or individual 
pressure regulators, that visit was wasted. 
No one without equivalent qualifications 
ean replace the works chemist or the plant 
engineer, 

The knowledge which qualifies a man to 
undertake the supervision of instruments 
in a works cannot be gained by practice 
alone. Trial and error methods are too 
costly and theoretical knowledge is essen- 
tial. Just now, many instrument courses 
are being arranged by various authorities, 
and the desirability of sending workpecple 
to attend them is evident. For the ambi- 
tious apprentice, the makers’ workshops are 
a good training ground. 

While knowledgeable operation and ser. 
vicing are essential for the successful use 
of control instruments, correct installation 


is even more fundamental, and prolonged 
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and reliable functioning cannot be secured 


All so-called ‘‘ auxiliaries’ must be 
jcorrectly located, so that they can _ be 
jinspected and easily cleaned. Strainers, 


i filters, pressure gauges must be accessible 


feand regularly serviced. 
jsingle controllers is of utmost importance 
itecause it 
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Accessibility of 


invites maintenance. Large 
centralised measuring and control instru- 


‘ment panels naturally receive more atten- 


tion than isolated controllers attached to 
process equipment. 


Long Distance Problems 


These must not be neglected in favour of 
panel instruments, although the latter, re- 
quiring long distance transmission, may be 
hard to maintain and to keep clean. 

Long capillary tubings are difficult to 
replace in case of failure; long pressure- 
transmitting pipes contribute to distance 
velocity lags of the system. The same 
applies to long connecting pipes from an 
orifice, which should be free from sharp 
bends and avoid air pockets. 


Diaphragm control valves should be 
lcated near the controller mechanism; 


long air pipes provide more risk of leaks 
and increase time lags. 

Control valves preferably should be 
installed vertically in a horizontal pipeline; 
this reduces friction of the valve stem. 
although it might sometimes be necessary 
for reasons of better accessibility to install 
diaphragm valves in vertical supply pipes. 

The importance of the function of pipe- 
line strainers in front of each control valve 
cannot be over-emphasised. This is often 
proved to have been fully justified when 
cleaning the amazing accumulations of dirt 
rom such strainers. 


Controller Adjustments 
The subject of adjustments and re-adjust- 
nents bulks large in the successful opera- 
ion of a newly installed controller. Control 
instruments, for various reasons, are not 
always supplied by the manufacturers cor- 
rectly set, so that they have to be adjusted 


on the spot. Re-adjustments may, of 
course, become necessary later: manufac- 
turers’ instructions should make _ this 
possible. Simpler types of automatic con- 


rollers have very few means of adjustment, 
ind the chance of encountering difficulty 
8s proportionately reduced. For example, 
i self-actuated reducing valve, a self-con- 
lained temperature regulator, a thermostat 
witch or pressurestat switch or a float-type 
ever controller for liquids do not usually 
require © specialist to service them. 
Adjustment of on/off regulators is the 
easiest, because, apart from correct setting 
of the control point, it is generally neces- 
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[Courtesy of Monsanto Chemual., Ltd. 


This very advanced example of labour 

economy by centralised control regulates 

an entire manufacturing process under 
the supervision of one technician 


sary only to adjust the operating differen- 
tial to provide the required time periods 
for open, or for shut in case of reverse 
control action (cooling). On/off control is 
based solely on periods of time for admis- 
sion of 100 per cent, or of none of the 
controlling medium. All that the user of 
an on/off controller can usually adjust is 


the operating differential of the mechan- 
ism. 
Adjustment of controllers using single- 


speed floating control is similarly limited. 


The same applies to  proportiona! con- 
trollers having a fixed proportional band 
(throttling range). If the switch of the 


band does not produce the required result, 
very little can be done about it, and greater 
offset has to be tolerated. 

Proportional controllers with adjustable 
width of band at least give an oppertunity 
to make adjustments, which might adapt 
the throttling action to some extent to pro- 


cess characteristics. By narrowing the 
control band the valve movement becomes 
sreater per unit of change of variahle— 
and vice versa, 

There are, however, limitations to the 
narrowing cf throttling range because 
hunting may develop. Adjustments of 


control band must be performed gently in 
small steps, and time must be given to the 
control instrument to settle down. Where 
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possible, adjustments should be extended 
over several hours, or even days, to give the 
instrument a chance to find its equilibrium. 

All that is usually required to adjust the 
less elaborate controllers is to turn a knob, 
or a set serew; a scale indicates the set 
width in per cents of the instrument range. 

Difficulties can arise where more elabor- 
ate controller types have to be installed, 
for example of the ‘‘ stabilised’’ gradual 
types, using automatic reset or reset-rate 
modes. It is a fact that the greater adjusta- 
bility of a controller the more chance there 
is for adapting its operation to process 
characteristics; on the other hand, adjust- 
ments "nust be made in the proper sequence, 
by the correct amounts, as required for the 
particular application, to produce the best 
controller response, 


Pneumatic Controllers 


A typical example is a pneumatic con- 
troller applied to an industrial process. It 
must be assumed that location of the detect 
ing element (thermostat bulb, orifice for 
rate of flow, ball float, ete.) is correct, that 
controllability of the process is good, that 
external process characteristics are favour- 
able. Iqually, the type of diaphragm con- 
tro] valve must be correct, and respond to 
change of output pressure (air pressure in 
branch line) satisfactorily. The control 
mechanism must, of course, be perfectly 
clean, and all dirt, grit, and grease, etc., 
removed from the air supply. Air lines 
must be tight, strainers and filters in good 
working order. 

It might be useful to describe the method 
and sequence of adjustments to be per- 
formed on a _ reset-rate controller, being 
the most difficult. Having first cut out the 
rate action, by reducing the rate time on 
the appropriate needle vaive to zero, the 
next step is to set the reset rate at a maxi- 
mum by fully opening the reset needle 
valve for restriction screw, etc.). A 
rapidly reacting reset response results, 
with no rate action, 


Throttling Range 


The dial for throttling range is then 
slowly adjusted until diaphragm pressure is 
about 10 p.s.i. It is advisable to wait 15 
minutes until the instrument has setiled 
down before re-adjustment of the reset rate 
to a minimum is performed. The throttling 
range is then re-adjusted so that the gauge 


shows maximum air pressure, and output 
pressure from controller is adjusted to 
10 p.s.i. 


The control pointer might then he very 
close to the pen pointer. All these adjust- 
ments have been made with the control 
valve by-passed to leave the process undis- 
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turbed. Now the hand-controlled by-pass 
valve is gently closed and the isolating 


valve opened to permit flow through the f 


diaphragm control valve. 

Should the process-variable now oscillate, 
it is advisable to lower instrument sensi- 
bility by widening the proportional band, 
{f the process remains steady, the propor- 


ee” eee 


tional band is narrowed until a slight tend- } 
ency to hunt occurs, when the band is again | 


slightly widened. The control pointer tay 
have to be slightly re-adjusted. Width of 
control band should be as narrow (sensi- 
tivity as high as possible) as is permissible 
with stabilisation of the variable. 

The reset component can now be put into 
action by gently opening the needle valve 
admitting air to the reset bellows, or reset- 
mechanism in general. To find the correct 
position for rest, it is advisable to produce 
an artificial disturbance in the _ process, 
watch movements, and again to reduce the 
reset rate until the process becomes stable. 
Reset rate should be as high as_ possible, 
without causing over-shooting or hunting. 

The next point for attention is the rate 
component, for shortening stabilising time. 
This can be achieved by gradually closing 
the needle valve leading to the _ reset 
bellows. After each small adjustment it is 
advisable to produce a small artificial dis 
turbance in process. A_ point will be 
reached when stability can no longer be 
achieved, and heavier oscillations appear. 
This is the moment to reduce rate time 
slightly-—and to leave it at that. 


Fundamental Control 

The foregoing helps to emphasise that 
performance of correct adjustments in the 
right sequence and intensity is a science in 
itself, and really requires full understand- 
ing of fundamental control theory by the 
mar in charge of instrumentation and his 
staff. It is obvious that the use of very 
elaborate control instruments has the great 
advantage of providing means for a 1ulti- 
tude of adjustments; this, however, might 
turn into a considerable disadvantage, 
where no skilled workpeople are available 
to perform these adjustments intelligently. 

This latter point will have to be care- 
fully considered by users and makers of 
instruments alike before any decision is 
made about the mode of control to be used. 





Improved Carbonising Equipment.— 
Wrexham Health Committee was informed 
last week that a letter from the gas company 
discussing atmospheric pollution said that 
mechanical stokers were to be provided later 
this year at Wrexham gas works and that 
a new modern carbonising plant to be in- 
stalled was expected to be working early in 
1952. 
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THE CHEMICAL AGE 


ELECTROMETRIC METHODS OF 
ANALYSIS—I 
The Polarograph 


From a Special Correspondent 


from electrodeposition methods 


PARI 
| Ain analytical chemistry, there are two 


important branches which have in the past 
few years become almost indispensable-—the 
broad field of electrometric titrations, and 
the technique of polarography. 

Although, strictly speaking, the interest of 
the analyst in the latter branch is the later 
development, it is convenient to discuss the 
polarograph before proceeding to a con- 
sideration of the wider field. Electrometric 
titrations nowadays are normally held to 
include, together with the well-established 
conductometrie and potentiometric  titra- 
tions, the new procedure of amperometric 
titration. 

The last, a logical development of polaro 
graphy, has developed more recently, and 
for its understanding an acquaintance with 
the theory of the polarograph is essential. 
This excuses departure from the chrono- 
logical sequence. 


Work of Heyrovsky 


The polarograph, which is roughly synony- 
mous with the ‘‘ dropping = mercury 
cathode,’’ was first brought to the noiice 
of chemists by Heyrovsky in 1922. The 
work of his school had by the early 1930’s 
developed to such a stage that the instru 
ment was in danger of being over-rated, and 
it was applied to many unsuitable uses in 
addition to the undoubtedly valuable pur- 
poses which popularised it. Still later there 
was a tendency for the pendulum to swing 
in the other direction, so that in some quar- 
ters it was neglected even where its use 
would have been legitimate. 

It is probably safe to say that nowadays 
a truer appreciation of its place in the 
armoury of the analytical chemist has heen 
reached, and there is less tendency to strain 
after analytical methods that make the 
instrument the important factor, and the 
analytical results of secondary consideration. 
In fairness it must be said that practically 
every instrumental method of analysis has 
gone through a somewhat similar cycle; in 
the case of the polarograph the extremes 
were more in evidence. 

Broadly speaking, the polarograph has a 
close affinity with electrodeposition, since 
it is from the study of phenomena which 
take place on electrolysis that analytical 
results are obtained. However, the method 
is applied in conditions which differ very 


F 


widely indeed from those which obtain when 
electrodeposition is applied to direct gravi- 
metric analysis, 

In the latter, an electrode is used in cir- 
cumstances which try, as far as possible, 
to eliminate polarisation. In the polaro- 
graph, the phenomena studied are _ those 
which take place at an electrode which is 
chosen specially on account of its ready 
polarisation. 


Minimum of Decomposition 


In electrochemical deposition the analyst 
is concerned with obtaining a large deposit, 
which can be accurately ‘weighed. In the 
polarograph, the minimum of decomposition 
takes place. 

In electrodeposition, the 
inost often takes place, 

Mt +> M 

where M represents a metal, is, of course, 
when regarded in the broadest sense a form 
of reduction reaction. But the analyst is 
not normally particularly interested in this 
apart from the complications which may take 
place in the presence of oxidising agents or 
reducing agents and which may pre event or 
modify ‘this reaction. 

When dealing with the polarograph, how- 
ever, the analyst is primarily conscious that 
the essential reaction is a reduction one (or, 
more rarely, an oxidation) and is also con- 
scious that this may take place in several 
stages, all of which will have their effect on 
his interpretation of his results, as, for 
example - 

Mt++ —+ M+ —> M 

Finally, while in electrochemical deposition 
the determination may be said to be direct, 
in that metal is usually weighed as such, 
in polarography the determination is in all 
cases indirect, and, indeed, in most cases 
is also relative, since it is not usual for the 
allalyst to obtain his result by calculation 
from first principles. He more usually 
obtains it by reference to a series of deter- 
niinations on known solutions under identi- 
eal conditions, or by use of an internal 
standard. 


reaction which 


Electron Transfer 


It will be clear, therefore, that although 
the affinity to electrochemical deposition is 
a logical starting point, it has little bearing 
on a discussion of the instrument from the 
point of view of analytical investigations. 
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As has been stated already, oxidation and 
reduction cau be directly related to the 
phenomena which takes place at an electrode 
when a substance is being deposited. In 
both cases an electron transfer is involved. 
so that the process 

Mr + c-> M 
is a reduction process, while the reverse 
M-—+>M+t++4eorA- 9» A +e 
are strictly speaking oxidation (A- repre- 
senting, for example, an anion). 

At the cathode reduction processes are 
expecied to take place, while at the anode 
cxidation is the rule. Although the pro- 
cesses of polarography could be applied 
equally well to either electrode, it is histori- 
cally true to say that by far the greatest 
bulk of investigation has been of cathode 
processes, and this article will confine itself 
primarily to these. It should be borne in 


mind, however, when apparatus is being 
discussed, that the argument would appl) 
equally well, mutatis mutandis, to anode 
processes 
Basic Apparatus 
The usual polarograph electrolysis cell 


(Fig. 1) consists of a small cathode, C, which 
will readily undergo concentration polarisa- 
tion, and which is usually provided by a 
small drop of mercury issuing from an 
extremely tine capillary; and a large non- 
polarising auode, A, which is in most 
instances provided by a pool of mereury at 
the bottom of the electrode vessel. 











l, 
+ 
Pa 











Fig. 1 


Some means of controlling the rate at 
which the mercury flows from the capillary 
is usually provided, since this rate of flow 
should be highly reproducible, 

The fact that the mercury is flowing con- 
stantly in the form of small drops provides 
that there will always be a clean, easily 
reproducible, and readily controlled cathode 
surface, 
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Voltage is supplied from an accumulator. 
X. It can be increased progressively fron 
zero by use of a potentiometer, R. Some 
means of relating current to the voltage 
tapped off by the potentiometer is provided. 
and (in Fig, 1) his is indicated in its sim 
plest form by the inclusion of a volmeter, V. 
and a sensitive galvanometer, G. The 
various ways in which this may be 
achieved practically in more elaborate set- 
ups will be considered later. 

It is now necessary to consider briefly the 
relation of curreut to voltage in a cell such 
as that described, since on this depends the 
results obtained for interpretation by the 
analyst. In practice, as the applied poten. 
tial is increased progressively from zer¢ 
there will be a small, and, at first, almos 
inappreciable ‘passage of current, which 
usually referred to as the diffusion curren: 
This is represented in Fig. 2 by the portioz 
of the curve OA. 








C 
5 B 
Lid 
Cc 
c 
—- 
LL) 
A 
O i. " + - 
VOLTAGE 
Fig. 2 


Theoretical current-voltage curve 


None of the ordinary electrolytic pheno 
mena will at first appear, and the electro 
lyte, perhaps a simple one such as copper 
sulphate, will not be deposited. When, 
however, the decomposition potential of the 
electrolyte is reached, electrolysis proper 
begins, and there will be a rapid increase 
in current with very little increase in volt- 
age (AB in Fig. 2). 

“This arises from the fact that at the de- 
composition potential the voltage is power. 
ful enough to transfer electrons, Reduction 
of the copper ions begins, and, consequently, 
with the transfer of ’ electrons, current 
passes, 

A State of Equilibrium 


There is, however, a limit to the amount 
of this increase in the diffusion current. 
because of the ease of polarisation of the 
electrode. Since the cathode is small, the 
rapidly increasing current will soon reach 
@ point which corresponds to a state where 
all the ions in contact with the cathode at 
one time are immediately reduced. 


Thus a state of equilibrium results, ané|. 


further increase of voltage cannot result in 


any marked increase or reduction, of passage}, 
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of electrons, or of increase of current. An 
inflexion point, B, therefore is found when 
the complete curve is plotted (OABC in 
Fig. 2). 

In actual practice, the current as plotted 
bas not the sharp angles shown in Fig. 2, 


‘ad is more like that of Fig. 3, the angles 


ing rounded to a greater or less extent 
depending on experimental conditions. But 
this does not prevent the worker from 


arriving at the theoretical curve, since the 
straight portions of the curve may be extra- 
plated, as shown by the dotted lines, to 
least to 


gve an approximation at the 


theoretical, 


CURRENT 











VOLTAGE 
Fig. 3 


The decomposition potential of the ion in 
the electrolyte is usually taken as the volt- 
age corresponding to the point X, half-way 
along the current-voltage ‘‘ wave,’’ as it is 
wually termed. In most determinations 
there it is necessary to have a precise value 
br this, it is related in volts to the value 
br a standard calomel electrode as zero. 
lhis voltage is usually termed, in polaro- 
raphie work, the half-wave potential. 


Analytical Data from the Wave 


Under standard conditions of tempera- 
wre, and using standard electrodes, the 
lalf-wave potential for any ion is character- 
istic of that ion. Therefore if a numerical 
value is Gbtained for the half-wave poten- 
al, this will indicate qualitatively the ion 
ting reduced. 

It should, of course, be borne in mind 
hat one ion may give rise to several half- 
rave potentials, corresponding to the di!fer- 
nt stages in its reduction, as, for example : 

Fet++ + Fet++ 
Fett —+ Fe. 
lt has been pointed out earlier that when 


,Pquilibrium was attained among the ions 


immediately adjacent to the cathode, the 
rapid increase of current ceased. The 
umber of ions is obviously directly related 
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to the concentration of these ions through- 
out the solution as a whole, The greater the 
concentration, the greater is the number of 
ions immediately adjacent to the cathode, 
and the greater increase in current before 
all are in equilibrium. 

As a consequence, it is clear that the 
height of the current-voltage wave is directly 
related to the concentration of the ion 
being reduced. We are thus in the happy 
position of being able to deduce that when, 
in a polarographic experiment, a current- 
voltage wave is produced, the half-wave 
potential is a qualitative indication of the 
nature of the ion, while the wave-height is 
a measure of the amount of the ion in the 
solution. 

Applying these considerations to a solu- 
tion containing several ions, we find that in 
simple cases at least the results are a logical 
extension of those discussed so far. Thus, 
in a solution containing 10-* g./ions per 
litre of copper, cadmium and zine, a curve 
such as that shown in Fig. 4 would be 
obtained. The steps corresponding to the 
three ions are clearly seen, and they are 
all approximately the same height. | 


CURRENT 





i 





Cu Cd 

VOLTAGE 

Fig. 4 

Solution containing 1x 10-4 ¢. ion each 
of Cu++, Cd++ and Zn++ 


lf, now, the amount of copper is doubled, 
and the amount of zinc is trebled, while the 
amount of cadmium remains the same, the 
curve will have altered to the form shown 
in Fig. 5. 


—— a 








= ' 
an ' 
ud ' 
cc ' 
x ' 
aa ° i ' 
OO : ' ' 
” ; Cd : 7, n 
VOLTAGE 
Fig. 5 
Solution oontaining 210-4 ¢. ion*’of 
Cu++, 110-4 g. ion of Cd++, and 


310-4 g. ion of Zn+ + 
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It will be seen by comparison that the 
half-wave potentials have remained the 
same, but that the wave-heights have altered 
to accord with the new proportions of the 
ions, 

In general. then, we may take it that 
in the current-voltage curve of a complex 
electrolyte the following phenomena will be 
observed : 

The preliminary portion of 
represents the period during 
decomposition takes place. 


the eurve 
which no 


Concentration of the Ion 


When the decomposition potential of the 
riost easily reducible ion is reached, the 
curve rises to produce equilibrium between 
the cathode and this ion, and reaches a 
height which is related to the concentration 
of the ion. 

This is followed by a second period of 
little increase in the current, until the 
decomposition potential of the second 
reducible ion is reached. 

A further period of rapid increase ensues, 
Equalibrium is once more reached, and the 
process is repeated till no more reducible 
ions remain in the solution and the final 
eauilibrium continues. 

If, now, the current is _ sufficiently 
increased, the solvent itself will begin to 
decompose, and any subsequent increase in 
voltage will be followed by a large increase 
in current. 

This is an extremely simplified treatment 
of the process and a few complications must 
be mentioned. When an actual experiment 
on the lines of the simple electrolysis des- 
cribed above is carried out, the current 
observed will be larger than that suggested 
by the simplified treatment, because it is 
made up, not only of the diffusion current 
which is directly related to the concentra- 
tion of the ions in solution, but also of what 
is known as a migration current. 


The Migration Current 


This last is due to the migration of the 
ions in the electric field, and has no direct 
relation to concentration of the ion. The 
relation between the total current, I, and 
the two components may be expressed 

| Te = Ia + In 

[If the migration current cau be sup- 
pressed, it is clear that total current will 


approach the diffusion current proper, and: 


will be directly related to the concentration. 
It was essentially Heyrovsky’s discovery of 
a way to achieve this that made the develop 
ment of the polarograph possible. 
Heyrovsky found that if a relatively Jarge 
quantity of an otherwise inert electrolyte, 
sueh as potassium chloride, or potassium 
nitrate. was added to the solution. the total 
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current decreased to a coustant value whid 
was related to the concentration of os 
reducible ion, and which was obvioush 
closely approximating to the diffusion cuf 
rent alone. 

The practice is therefore followed in al 


polarographic experiments of having presen 


» high concentration (of the order 0 





Normal) of such an electrolyte. 

Since the half-wave potential of potas 
sium is considerably greater than those of 
ions normally determined polarographically 
there is no detrimental effect from this ani 
it ean be shown theoretically that such 
practice does in fact cause the total onal 
to tend towards the limit of the diffusio 
current. Such an electrolyte, added for 
this purpose, is usually referred to as th 
supporting electrolyte, or the base electr 
lyte. 

A second complication arises from the 
fact that oxygen is reduced at the dropping 
mercury cathode at two potentials corres. 
ponding to ihe reactions. 

O, — H,O, 

and H,O, —> H,0O. 
If it desired to carry out determination 
requiring the use of regions at which thes 
processes take place, it is mecessary to 
remove dissolved oxygen from the solution 
by the passage of an inert gas, such as nitro 
gen. 

Half-Wave Potentials 


Thirdly, the voltage range — usually 
covered, which is restricted by the break 
down of the solvent or the base electrolyte, 
is in the range of +0.6 to -.2.6 volts 
against calomel. If, then, we are concerned 
with a possible range of 50 cations, and if 
these were ideally arranged so that they 
were equally spaced throughout the whol 
possible range, then there would be only a! 
average separation between the half-wav 
potentials of 0.06 volt. 

But it is generally admitted that to dis 
tinguish clearly between two reducible 
ions. at least 0.1 volt, and in special case: 


more, must separate the half-wave poten 
tials. Therefore certain combinations 0! 
ions will not be 


determinable directly; 
Indeed, the position is rather worse thal 
this ideal situation, since the half-wave 
potentials are, of course, not thus conven 
ently arranged at regular intervals 
throughout the range. 

This drawback can be overcome in certail 
cases by the device of complex formation 
For example, the half-wave potentials of 
ccbalt and nickel are too close to allow 
them to be determined directly in a single 
solution. But the addition of pyridine 
forms complexes which are readily separ. 
able by the polarograph. In many cases, 


however, the only procedure so far satis 
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factory is a preliminary separation of inter- 


fering 1ons. 
Yet another disadvantage is that the 
arve actually obtained in a determination 


may be different from the theoretical one 
hecause of an initial unexplained peak 
vhich may be so large as to swamp the 
(Fig, 6). 
This can be suppressed wholly or in part 
ly the addition of certain colloidal mater- 
ls, such as starch, but it may nevertheless 
be the cause of considerable trouble. 

For even a brief consideration of the 
practical aspects of polarography, we must 
examine the types of apparatus which are 
wed, and the experimental precautions 
which must be observed. 

in the first instance, successive readings 
on @ sensitive galvanometer may be made, 
wid these are subsequently plotted against 
the voltage. For convenience, the poten- 
tiometer is usually adjusted so that its com- 
plete throw corresponds to an _ integral 
value of volts, such as 2, or 3. 

It should be possible to read the potentio- 
meter in small steps, and some means of 
checking it from time to time should be 
available. The galvanometer may either 
le of the mirror type or pointer type, but 
tt should be provided with a shunt or 
shunts, since large ranges of currents may 
be met with, 


Flow and Temperature 

The cell should be provided, as already 
mentioned, with a means of controlling the 
mercury flow preciseiy, and with some form 
of temperature control. This can be seen 
from consideration of the important Ilkovie 
equation which is expressed, 
I, = 0.638n.F.C.D.* m.3 ¢.4 


where n gain in vumber of electrons (in 
general, valency of ion) 
K = 96,500 coulombs (Faraday) 


C = eoncentration of ion 


D = diffusion coefficient of ion 
m = mass of drop of mercury 
t = time of formation of drop of 


mercury 
J], = diffusion current 

It is evident that the mercury dropping 
rate is of importaice here. But it must be 
borne in mind that every factor in this 
equation except n, and including even the 
pumerical factor, is dependent on tempera- 
ture, to such an extent that precision of 
+1 per cent in the determination of I, 
requires temperature contiol to at least 
+0.5°C., 

Since a determination, using manual 
alteration of the potentiometer, and 
repeated readings of current and voltage. 
is laborions, various types of apparatus have 
been proposed which will provide an auto- 
matie technique. 
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VOLTAGE 

Fig. 6 

Peak (full line) and suppression of peak 
(broken line) 


By permitting a beam of light from the 
mirror galvanometer to fall on qa rotating 
drum, geared to the potentiometer, and 
carrying a strip of photographic paper, it 
is possible to get a complete trace of the 
polarogram on developing the paper. This 
has the advantage of speed, removal of 
personal error in reading, and permanence 
of record, 

In addition, it is possible to repeat a 
trace a second time on the paper, to indi- 
cate reproducibility or otherwise of results. 
The usual practice is also to superimpose 
on the paper a standard grid which indi- 
cates the voltage and current units, 

Some workers held that the photographic 
methods had several serious drawbacks. In 
the first place, one might only be interested 
in a small portion of the curve, but it was 
necessary to take the photograph of the 
complete range. In the second place, 
results had to await processing of the paper. 
Thirdly, the paper was concealed (since it 
was light sensitive) during the course of the 
determination, so that it was impossible to 
observe the curve while it was being made, 
which might in some instances be desirable. 


Pen-Recording 
As an alternative, pen-recording was 
introduced. The only principle variation 


here is that the galvanometer operates a 
sensitive pen, which traces the polarogram, 
and the drum is, as before, geared to the 
potentiometer. 

Discussion of the theoretical aspects of 
the instrument will have made it clear that 
the polarograph is not, in general, applic- 
able to unknown materials, although in its 
earlier development enthusiasts were apt 
tc represent it as the ideal automatie 
analytical machine. 

It forms, however, an increasingly useful 
analytical instrument in dealing with sys- 
tems whose current-voltage characteristics 
have been thoroughly studied. It can be 
used for many cases of routine analysis, 
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and has the advantage that the result is 
obtained in a very short space of time—of 
the order of half an hour or less, while in 
any of the recording types of instrument, 
the results may be stored for reference. 

For the measurement of small quantities 
of material the instrument has a nwmaber 
of advantages. As little as 0.1 ml. of solu- 
tion may be used in specially designea cells, 
and as the solutions are usually very dilute, 
the absolute amount of material deter- 
mined is eften very small indeed, 


Trace Elements 


It is clear, then, that one of the major 
fields of application has been in the deter- 
mination of trace elements. Often ingeni 
ous methods of separation or concentration 
of extremely small amounts of trace 
elements can be applied first, so as to 
bring the total material estimated within 
the range of the instrument. 

Typical applications which may be men- 
tioned are the determination of zine in 
copper-base alloys and in aluminium alloys, 
and many other metallurgical analyses, the 
determination of tin in foodstuffs, and of 
copper and cadmium in biological materials. 

Although their development is more 
recent, applications to organic determina- 
tions are becoming quite common following 
many fundamental investigations of organic 
systems. Direct reduction of organic sub- 
stances is not often carried out, since the 
curves obtained may be so complex, due to 
such factors as several-stage reductions, as 
to be useless for analytical purposes. 
Polarographic study of carcinogenic sub- 
stances, and of sex-hormones, has proved 
to be of considerable help in analytical pro- 
cesses, but is by no means straightforward. 


But many ingenious indirect analyses, 
which depend on a final polarographic 
determination of an inorganic material, 


have been worked out. 


Inorganic Ions 


Curiously enough, a few instances occur 
of the use of an organic substance for the 
determination of an inorganic ion—the 
reverse Of the normal state of affairs, 

For example, calcium does not give a 
very satisfactory polarographic wave, while 
picrolonic acid is readily determined by the 
method. So that if a known excess of a 
picrolonic acid solution is added to a cal- 
cium solution, precipitating the calcium 
picrolonate, the excess of the picrolonic 
acid can subsequently be determined, and 
it is noteworthy that it is not even neces- 
sary to remove the precipitate before 
polarographing. 

Finally, the abnormal peak, mentioned 
earlier, which is suppressed by addition of 
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colloids such as albumin, may be used for 
the determination of the substances whichj 
act aS suppressors, 

The concentration of suppressor neces; 
sary to reduce the peak to half its size ig 
determined, and the actual suppression by) 
the unknown is then related to this. Aj 
number of dyestuffs, in addition to the col-) 
loidal materials with which this is usually} 
associated, have been determined by this; 
method. | 

As a final note, it should, perhaps, be 
pointed out that although the obvious appli-| 
cations of the polarograph is to the deter. 
mination of trace amounts, there is no 
reason why it should not be applied to 
larger quantities, and this has, of course, 
been done in many _ well-established 
analyses. 


Paper Pulps from Straw 


New Mechano-Chemical Process 


IGNIFICANT advantages in accelera 

ting processing by violent agitation are 
claimed for a new method of making paper 
pulps from wheat straw, known as_ the 
‘ mechano-chemical ’’ process, which was 
recently announced by Dr. G, E, Hilbert, 
chief of the U.S, Department of Agricul 
ture’s Bureau of Agricultural and Indus 
trial Chemistry. 

The new method, developed by doctors 
S. I. Aronovsky and E. C. Lathrop in the 
bureau’s Northern Regional  LResearch 
Laboratory, Peoria, Illinois, eliminates the 
need for pressure and drastically reduces the 
cooking time required. Instead of cooking 
under high pressure for several hours, it 
was found that with more effective chemi- 
cals and mechanical stirring larger yields 
of high-quality pulp were obtained after 
cooking the straw at atmospheric pressure 
for only half an hour. 

Tests of the mechano-chemical process in 
commercial operations are to be undertaken 
shortly. Pilot plant studies at the labora- 
tory showed that it produces a pulp. that 
bleaches easily and is suitable for blend- 
ing with other pulps to make high-grade 
papers, iquipment requires less space, 
labour and power, and is expected to lower 
costs, 


Ductile Piping.—A new type of piping, 
‘* Kuterlon ’’ copper made by I.C.I. Metals 
Division, will be used this year for laying 
on the supply of water for the Bath and 
West Agricultural Show to be held in 
Bristol. This ductile piping will be laid by a 
‘mole ’’ plough which drives through the 
ground with minimum disturbance to the 
surface. 
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Radiation Detection 


New Portable Equipment 


LC BSTANTIAL advance in the field of 
® electric and electronic metering appara- 
us has been made by the General Electric 
‘o., Ltd., some of which has been produced 
n anticipation of widened use in science and 
ndustry of radioactive materials. 

One noteworthy item in this category is a 
ortable ionisation radiation meter produced 
n behalf of Watson & Sons (Electromedical) 
Ltd., London. 

This was designed for rapid surveying of 
ustallations producing ionising radiations in 
der to assess the need for providing suit- 
sible protection and for the relative assaying 
' radioactive isotypes. 

It uses a standard G.K.C. Geiger-Muller 
ube, and provides facilities for detecting 
adiation and measuring its intensity. 
Headphones give an aural indication of the 
yresence of radiation, and, simultaneously, a 
moving-coil meter gives a measure of the 
atensity, covering from 30-75,000 counts per 
minute in four ranges. The instrument, in- 
luding dry batteries for portable operation, 
neasures 9 in, by 6 in. by 34 in., and weighs 
nly 7 lb. A mains-operated power supply 
init may be used for laboratory operation. 
Another multi-purpose. instrument by 
1.E.C. is a photoelectric photometer, colori- 
neter and spectral band apparatus, which was 
in evolved form of the instrument shown at 
he I.E.8. Convention in 1946, This is suitable 
for application as a monochrometer and 
spectro-photometer; as a photometer for 


neasuring intensity and luminous output; 
is a trichromate colorimeter ; 
ral band apparatus. 


and as a spec- 
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One of the portable ionising radiation meters in use ; 
audible warning and a moving coil meter the measure of intensity of radiation in a 
the multi-purpose photo-electric photometer, colorimeter and 
spectral band apparatus (The General Electric Co. Ltd.) 


037 
Rocket Studies 


New Vacuum Ultraviolet Emulsion 


NEW material, called a vacuum ultra- 
violet, or VU, photographic emulsion, 
developed for identifying atoms or chemicals 
by analysis of their radiant energies, may 
be employed for study of the sun from 
rockets, it is thought by Mr. Arthur L. 
Schoen and Mr. Edwin §. Hodge, of Kodak 
Research Laboratories, who described the 
material at a meeting of the Optical Society 
of America in New York recently. It may 
be used in the thin atmosphere 250 miles or 
more above the earth, or in near-vacuum on 
the ground. It is sensitive to light far into 
the ultraviolet. 
The emulsion hag extremely close-packed 
silver grains, with very little gelatin, states 


a report in Chemical and Engineering 
News (U.S.A.) 14, 1008. The gelatin of a 
normal photo emulsion absorbs ultraviolet 
light. The new emulsion, with little gelatin, 


enables the ultraviolet light to be recorded. 
Ultraviolet rays of the sun are intense at 
high altitudes where the VU emulsion may 
be used. While the sun’s rays in this form 
cannot penetrate the atmospheres, study of 
them is important because they cause elec- 
trical disturbances in the upper air which 
affect weather and radio communications. 
Extensive tests of the VU emulsion were 
made at the Kodak laboratories. Air was 
pumped out of ag torpedo-shaped device 


known as @ vacuum spectograph. The emul- 
sion, in the vacuum, was exposed to a high 
intensity spark rich in ultraviolet radiation. 
The tests on the ground simulated conditions 
the emulsion encounters at high altitude. 
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Some Developments in 
Industrial Viscometry 


by L. A. STEINER 


NDUSTRIAL viscometry has advanced 

in the past few vears in several directions 
due to the fact that the demand for better 
products is, in general, more pronounced 
than in the past. Matérials which were 
known to be amenable to viscometrie in- 
spection (such as mineral oils, bituminous 
materials, paint) are now being controlled 
om an increasing scale by _ viscometric 
methods in order to ensure a_ reasonable 
uniformity of deliveries. 


Control of Production 

With these materials past experience has 
shown that a certain grade is satisfactory 
for a certain application and viscosity was 
then measured with the view of forming 
the basis of control of production, On the 
other hand, materials which were developed 
of late (such as synthetic resins, waxes. 
fibres, polymers and others) are, of neces 
sity, compared with the ones already on the 
market, and the knowledge of viscosity is 
again a valuable guide for the assessment 
of possible applications, 

[In comparison with chemical methods, 
the viscometric method has the advantage 
of leaving the material in its original state, 
aud that the liquid tested, or most of it, 
is still available for other tests. 

In any case, for many industrial materials 
a very small variation in the chemical com- 
position may cause a very large variation 
in viscosity, and experience has shown that 
where viscosity is significant, the most 
efficient method of analysis is the direct 
measurement of viscosity. 


Speed and Efficiency 
If viscosity is measured only occasionally, 
the time spent on its determination is of 
secondary importance, But where viscosity 
is a means of control of production, the 
time taken for the sample to be removed, 


tested and approved is an_ important 
economic factor. The reduction of time 
spent on supervision of production is a 


definite means of increasing output and 
efficiency of both plant and personnel. 

Viscometers for production control should 
be capable of giving reasonably accurate 
results with reasonable speed. The measure 
ment itself should be sufficiently simple in 
order to be carried out by comparatively 
unskilled people without incurring breakage 
or damage to the instruments. 

Viscosity has such a wide field of applica 
tion that no single instrument can hope to 


¥ 


\ 
be appiicable to all purposes and the actuall 
choice of the most efficient instrument will 
invariably depend on the conditions pre. 
vailing in the plant. Four types com. 
mercially available are discussed here in| 
order to facilitate selection, ' 

A comparison of the properties of various 
capillary viscometers was made some tim 
ago.’ One of the draw-backs of the BSI 
type of U-tube is that the volume of liquid 
needs accurate adjustment. The suspended 
level type overcomes that difficulty, but th: 
instrument is very fragile due to the fac 
that three limbs are necessary instead of 
two, although cementing into — suitable 
fittings will greatly increase their mechani 
eal strength. 

Of course, the benefit of a cemented 
metal fitting applies equally well to al 
glass viscometers and the use of self-aligning 
collars, suitably bonded to the glass limbs 
is becoming popular. The more so, becaus 
by careful study of dimensional specifica. 
tions the author succeeded in reducing the 
large number of fittings to two which cover 
between themselves practically ali types of 
capillary viscometers used in this country, 
the U.S.A. and on the Continent. 


Kinematic Viscometer 
It is hoped to describe on another occasion 
a kinematic viscometer of novel design which 
has interchangeable viscometer tubes, is 
suitable both for transparent and opaque 
liquids and covers a viscosity range from 0.5 


centistokes to about 500 stokes. 
The Steiner falling body viscometer 
(Fig. 1) is an instrument fitted with a 


strictly cylindrical measuring tube in which 
an accurately guided body falls a certain 
distance, usully 10 em. The instrument 
needs less than 6 ml. to fill, is easy to clean 
and to handle. It has its own jacket which 
can be heated electrically and can _ be 
controlled by rheostat if a moderate accuracy 
is sufficient or connected to the circulating 
system of a Steiner viscosity bath type BCN 
if both speed and accuracy are required. 

A series of bodies of various dimensions 
will cover a very wide range in a single 
instrument Figs. 2a and 2b show th 
principle and in making a reading with the 
cylinder the time is measured for the edge 
of the body to pass two marks engraved on 
the measuring tube. The time multiplied 
by a factor taken from the calibration cer- 
tificate supplied with each instrument, gives 
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the absolute 
poises. 

In Fig. 2b spherical 
active element, i.e., balls rolling down a 
slanted tube. Again, the time for the sphere 
to roll between two marks is recorded and 
the time multiplied by a factor gives the 
absolute viscosity in centipoises, as before. 
In order to cover a wide range of viscosity 
a number of spheres are supplied with each 
instrument. 

Four falling bodies will cover a viscosity 
range from 10 to 100,000 centipoises, roughly 
corresponding to liquid paraffin and golden 
syrup respectively. 

Fig. 1 shows stand and jacket of the 
latest design, a further development of the 
instrument described previously’. The 
jacket, as illustrated, is in the measuring 
position, 7.e., with the centre vertical. The 
jacket swings round a hollow spindle and 
rests before measurement on the top sup- 
port. Handles are provided t» bring the 
instrument into measuring position, 

After each measurement the jacket is 


(dynamic) viscosity in centi- 


bodies are the 


returned to reversed position and, after a 
short pause, the falling body is ready for 
By continuous re- 
large number of measurements 
short 


the next measurement. 
versal, a 
can be 


carried out in a time at 
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y 
Fig. 2a Fig. 2b 
vVarlous temperatures, Al\ slope of the 


bench on which the instrument rests can be 
corrected by levelling screws. 

The instrument is particularly suited for 
plotting viscosity-temperature curves and 
it is obvious that a viscosity temperature 
curve is far more informative and reliable 
than a imeasurement at a single temperature 
(Fig. 3). 

The technique of measurement is quite 
different from the technique of, say, capil 
lary viscometers «nd the advantages of the 
falling body types would be lost if handled 
in the same manner as is usual with capil- 
lary viscometers. 

Capillary viscometers are as a_ rule 
intended for measurement at a_ fixed 
temperature, having regard to the fact that 
the efflux times are long and for good 
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reproducibility the bath surrounding the 
viscometer should be kept at constant 
temperature ali the time. ; 
In the falling body types the measuring 
times are short and the quantity of liquid 
so small that it will follow rapidly the 
temperature of the jacket. By observing the 
change in viscosity as the temperature of the 
jacket changes, a reliable measurement can 
be obtained without elaborate equpiment for 


maintaining constant temperatures. In the 
average, the time taken for a_viscosity- 


temperature curve from say 150° F. to 
80° F. is 20 minutes, and correspondingly 
less if a smaller temperature range is 
sufficient. 

The significance of viscosity temperature 
curves was discussed at length in a previous 
issue of this journal.’ 

In the instrument shown in Fig. 1 
provision is made for measurements at @ 
definite temperature. Water or any other 
suitable liquid can be circulated through 
the jacket and a slotted distribution tube 
will evenly distribute the circulating liquid, 

Although a single instrument can be 
built which has a wide viscosity range and 
is applicable to a large number of materials, 
experience has shown that great improve- 
ments in handling and reproducibility are 
possible if the particular properties of 
certain difficult materials are met, and in 
the course of development several special 
tvpes were evolved. 


Plunger Rheometer 


jndustrially important liquids comprised 
in a large group are non-Newtonian. Ap- 
pearances would suggest that some suspen- 
sions and emulsions are very viscous or 
even solid, but as soon as they are submitted 
to some form of mechanical agitation 
(stirring, shaking, pumping) they flow 
amazingly fast. 

Practically all liquids of high viscosity are 
anomalous to some extent, t.e., the rules 
of truly viscous flow are not uniformly 
applicable. In addition to pure viscosity, 
some liquids (for instance highly viscous 
rubber solutions) are markedly elastic and 
the viscosity figures as derived from normal 
viscometers are no longer representative of 
one property but of a mixture of several 
properties, 

The viscosity of anomalous materials, if 
determined in normal viscometers, is often 
described as ‘‘ apparent viscosity.’”” Great 
objections could be advanced against the 
use of such a term, by virtue of the fact 
that “‘ apparent viscosity ” is not really a 
physical term at all. 

A more correct characterisation of an 
anomalous liquid is by reference to the 
shear stress at which the test is carried out 
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and to measure at as many shear stresses as 
possible, 

For true liquids the shear stress necessary 
to cause a certain flow is directly propor- 
tional to the absolute viscosity, while for 
anomalous materials linearity is replaced by 
a more or less complicated curve. 

An instrument which enables such a 
curve to be plotted easily is schematically 
depicted in Fig. 4. The author is indebted 
to E. G. Ellis for the suggestion which 
resulted in the present form. The instru- 
ment was modelled on the Gardner Mobilo- 
meter, well known in paint industry, 
in which a perforated dise is caused to sink 
under a certain weight in a container filled 
with the liquid under test. A modification, 
the SOD instrument, replaces the dise by a 
cone and has been used for the measure- 
ment of consistency of lubricating greases. 

The evaluation of the measurement in 
terms of rate of shear and shear stress is 
very difficult, both with the disc and the 
cone type instrument. A cylindrical body 
can be more easily treated mathematically 
than a disc or a cone and that was the chief 
reason for the choice of a_ cylindrical 
plunger (Fig. 4). 

The instrument consists of a cylinder (5) 
filled with the material to be tested and of 
the plunger (4), which descends under the 
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load of weights (1). A set of six weights 
is used with each instrument. The time of 
fall is observed for the graduations (3) to 
pass a given position on the body of the 
instrument. 

The container (5) is normally closed by 
a screwed cap (6) which can be taken off 
for cleaning and filling. The instrument 
can be charged either from the top, if the 
liquid is fairly fluid, or by pushing the 
cylinder into the material if it is semi-solid. 

Two plungers of various size cover con- 
veniently the range from 10 to 1000 poises, 
the actual range of the plungers is from 
1 to 10,000 poises. The basic instrument 


(type RCL) is suitable for soft lubricating - 


greases, printing ink, paint, some foodstuffs, 
adhesives and the like. Special plungers 
were already made to suit a variety of 
other materials such as drilling mud, ice 
cream and toffee. 

Every instrument is individually cali 
brated for readings in poises, to be used with 
Newtonian liquids and factors are given for 
the evaluation of shear stress and rate of 
shear if used for anomalous liquids. 

Type RCL rheometer is so constructed 
that it can be used without any special 
fittings in a Steiner viscometer bath (BCN, 
size 10), the capacity of which is six rheo- 
meters, four of which are always in front 
of the operator. 

The type of curves which are acquired by 
the use of the plunger rheometer can be 
seen in Fig. 5 in which the value 1000/T is 
plotted against the net weight in grammes 





100 . 200 300 


Fig. 5.—Typical curves acquired with 
the plunger rheometer. Curve 1, 
Newtonian liquid; curves 2, 3 and 4, 
Bingham bodies. Yield value of 3 at Y 


THE CHEMICAL AGE 641 


acting on the plunger, T being the time 
taken for the plunger to drop between the 
two graduation marks on the stem, 

A truly viscous material has a straight 
line, e.g., line 1, while anomalous behaviour 
is divulged by the curvature of the plot. 

The three curves belong to a type of 
hydrocarbon gel, made at three different 
factories of the same concern. The very 
great difference in the flow properties can 
be seen at a glance, 


Momentary Similarity 


Of particular interest are curves 2 and 3 
They cross at a shear stress of about 170 
grammes. Both materials have at this point 
the same apparent viscosity but below and 
above this point the apparent viscosity is 
very different. At 100 grammes sample 
2 has more than twice the apparent viscosity 
of sample 3, while at 240 grammes sample 
2 would flow much quicker than sample 3. 

Curves 2 and 3 demonstrate the necessity 
of measuring anomalous materials at as 
many shear stresses as possible and illus 
trate the misleading nature of the term 
‘ apparent viscosity.’’ 

The curves in Fig. 5 are similar to 
those from which Bingham deducted the 
term ‘‘ yielded value.’’ If the straight line 
portion of any of the curves 2, 3 and 4 is 
extended, it will strike the stress axis 
at a certain point, 

According to Bingham this is the mini- 
nium stress whick is needed to cause flow, 


hence the term ‘“ yield value’’: in this 
instance Y = 121 grammes. That value 


multiplied by the instrument factor for 
shear stress = 14.2 dynes/qr. ecm?® gives the 
absolute yield value, in this instance 1720 
dynes/cm?’, 

In order to characterise an anomalous 
material at least 2 parameters are required, 
the yield value and the slope of the extended 
curve, The latter is interpreted differently 
by various authors and some times described 
as ‘‘ plastie viscosity.”’ 


Automatic Viscometer 

In a fast manufacturing process the 
periodic removal of a sample and its test- 
ing in the laboratory may take too long 
and the necessity arises to measure  vis- 
cosity as part of the process, more or less 
in the same manner as one would measure 
temperature or pressure. 

An instrument which indicates viscosity 
continuously, 7.e., in which the momentary 
viscosity of the liquid is indicated on a 
graduated scale is shown in Figs. 6 and 7. 

The instrument is based on the fact that 
there will be a viscous drag between two 
suitably shaped bodies, one of which is 
rotated and the other prevented from rota- 
tion. 
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The drag so produced is transferred to 
the indicaior by a thin flexible thread which 
can be seen in Fig. 6 on the left. The 
liquid enters on the top left opening which 
can be eonnected by standard union nuts 
to a pipe-line which feeds the viscometer 
with fresh liquid. The outlet is in the 
frent part of the housing. 

The viscosity range of the instrument 
-hown in Figs. 6 and 7, is normally from 
10 to 1000 poises; an extension of the range 
towards the lower viscosities is possible, 
in which instanee the range is from I to 
100 poises. 

The application of rotating bodies is by 
no means new and their theory is well 
established. Departures from the theoreti- 
cal requirements may easily make the 
readings a complex function of viscosity 
or entirely arbitrary. 

It is obvious that the shape and dimen 


sions of the rotating bodies must be 
such that there is_ linearity betweeu 
viscosity and the indication and an 
experimental study with various’ bodies 
resulted in a linearity well within +0.5 
scale divisions. Each instrument is care 


fully calibrated and the accuracy of calibra- 


tion is +0.5 divisions. With 100 divisions 
on the seale (each about 1/16in. apart), 
the accuracy of the instrument is better 


than +2 per cent. 

The general arrangement of the essential 
parts can be seen in Fig. 7, in which (1) 
represents the adjuster of zero position, 
(2) the handwheel to actuate the adjuster, 
(5) the protecting tube of the scale 
thermometer (5) the nut which clamps the 
thermometer into a socket shown by (6). 
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Fig. 7.—General layout of the continuously indicating viscometer, Type RHB. 
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Fig. 6 
(7) is the door of the housing surrounding 
the viscometer, (8) is the viscosity scale, 


(%} the torque thread, (10) the gauge 
support, (ll) the base plate and (12) the 
eradle on which the housing rests. 

The driving belt (13) transfers the power 
from the torque motor (14) which is moun 
ted on a motor base (15), the position of 
which is adjustable on rails (16). Level 
ling screws (17) are provided for mounting 
the instrument in a_ horizontal position. 
(18) is the spindle pulley. (19) the motor 
pulley, (20) the spindle bearings, keeping 
the spindle (21) in position, (22) is the 
housing, 


17 18 19 20 21 22 


Inlet 


of liquid at A, outlet at B. Graduated scale (8) indicates viscosity 
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The viscometer will indicate continuously 
only if continuously fed. This may be 
done either by gravity or by a small pump. 
The indication of the instrument is practi 
celly independent of the rate of feed and 
any of the commercially available smaller 
pumps are suitable. 

There is no appreciable time lag in the 
viscometer itself and, if it is placed near 
enough to the spot in which viscosity is 
representative of the process, the total 
time Jag may be made very small, 7.e., a 
few seconds, 

The housing is well insulated and can be 
safely exposed to an inside temperature 
cf 200° C. Electric heaters will compen- 
sate for loss of temperature and provision 
is made for keeping the temperature con- 
stant at any temperature up to 200° C., 


Recording and Control 

The transfer of the indication to a 
recorder is a problem of its own and its 
full deseription is outside the scope of this 
paper. Briefly, the position of the 
indicator (in tube 3, Fig. 7) is picked up 
by electric means and the magnitude of 
the current passing in the cireuit is 
registered on a recorder. The addition of 


suitable control gear will then keep 
viscosity constant or otherwise control 
automatically a portion or the whole of 


the plant. 


8 


| 





STR ELECTRONIC CONTROLS 


Fig. 8.—Viscosity record of a manually 


controlled process. Fluctuations due to 

rapid increase in viscosity, dependent on 

raw material, thermal and mechanical 
treatment of polymers 
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the viscosity record of a 
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process. 
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viscosity. 
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ELECTRONIC CONTROLS 


Fig. 9.—Automatic viscosity control. 

Record shows stable viscosity during 

period of continuous operation and effect 

of deliberate disturbances (D and E; 
I and J) 
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In this particular 
was collected 


process the product 
in two tanks. One was fed 
each evening, the other during the odd 
hours. The arrangement was made in 
order to give the laboratory time to make 
the measurement on an average saniple 
produced within the period of one hour 
and to apply a correction, if necessary, to 


comparatively small batches. It can be 
seen from Fig. 8 that the hourly average 
is only a very rough indication of what is 
actually happening. 

The recording started at 12h, 25m. at A 


40in. 
not 


and viscosity reached peak B at 12h. 
A peak value of that magnitude did 
eccur again during the duration of the 
test. Viscosity was at a minimum just 
before 2 o’clock and kept on fluctuating 
until 4 o’clock. From now on the record 
indicates the gradual lowering of viscosity 
as the process finishes, To complete the 
picture the viscosity of the raw material 
was recorded, (see line C). 


Controlled Viscosity 

Fig. 9 shows the record of a_ process 
controlled automatically for constant vis- 
eositv. The plant consists of two units 
one with a tendency to produce high 
viscosity material, the other with a 
tendency to produce low viscosity material. 
Ags a basis for controlling the whole process 
only the combined output of both units 
was available. 

It was obvious from the outset that the 
conditions are not favourable for producing 
« Straight line record, due to the fact that 
the controlling action was to be transferred 
from one unit to the other and that the 
comparatively large amounts of iiquid in 
each of the units and in the pipes would 
have to pass through before a corrective 
action could be effective. 

Therefore, a ratio control was planned 
by which the supply ratio of the two unit- 


could be adjusted; the success of this 
precaution is shown in the C and Il 
portions of the record. 
Method 
The process starts at A, with viscosity 
coming up to a_ predetermined point. 
Thereafter the controller begins to regulate 


and the saw-tooth portion of the record 


(B) indicates a regular fluctuation of 
viscosity due to the changeover fiom one 


unit to the other. The ratio control was 
then put into operation. 

This apparatus relies on the charge and 
discharge of a condenser in an electronic 
circuit which in turn actuates the two 
units intermittently at a preselected ratio. 

If the viscosity is too high the regulator 
would normally (as in B) admit a low 
viscosity component for a very long time. 
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With the ratio control in operation tiie¢ 
flow of the low viscosity product is 
interrupted, admitting, after a while, 
some of the high viscosity product. 

The action will automatically repeat 
itself until the controller has. sensed an 
overall drop in viscosity, From now on 


cnly the high viscosity product is admitted 
and the admission will continue until the 
controller has taken note of the higher 
viscosity and puts the ratio control in 
operation again. The final result is as 
straight a line as can be obtained unde 
practical conditions. 

To check the action of the controller « 
large amount of low viscosity product wa: 
let into the common receiver at point D, 
but after a single cycle viscosity was agail 
fully under control. A smaller amount of 
low viscosity product deliberately intro 
duced at E called only for half a cycle 
before control re-established itself auto. 
matically. At F the process was shut 
down and the whole series of tests were 
repeated, F to K. 

The reliable recording and automatic 
control of viscosity is a problem of con- 
siderable magnitude and requires 
specialised knowledge both of viscometr) 
and of industrial control. I[t is, therefore. 
not surprising to find that attempts were 
made to achieve constant viscosity by con- 
trolling the factors which effect viscosity 
of the end product, such as temperature. 
pressure, rate of flow, duration of treat 
ment, ete. 

Measurement Indispensable 

It is, however, obvious that the sum 
total of the individual fluctuations may be 
(and in most cases is) appreciable and that 
the most reliable basis for the control of 
viscosity is the measurement of viscosity. 

The application of automatic viscometers 
can be considered only where the process 
is either verv fast or where manual contro! 
would require too much personal effort. 
Processes aid materials for which practica! 


experience is already available includ 
blown oils, various polymers, chocolate 
photographic emulsions, coating of paper 
with bituminous materials, processing of 
nvlon yarn, synthetic resins and _ the 
blending of mineral oils. 


Automatic control of viscosity removes 
a great worry and responsibility from the 
shoulders of the plant engineer in cases 
where a products of uniform viscosity has 
to be processed or produced in bulk. 
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Modern Analytical Balances 


Growing Precision and Ease of Manipulation 
Ph.D., F.R.I.C. 


by CECIL L. WILSON, M.Sc., 


OR the analytical chemist the ost 

important instrument in his armoury— 
an armoury which proliferates with rather 
bewildering facility yearly—is still the 
balance, and it is difficult to envisage th 
day when this will not be so. 

rhe instrument of twenty 
still for all practical purposes the _ ideal 
instrument for teaching the methods ot 
analytical chemistry. Combining reason- 
able robustness of construction with a ver) 
satisfactory precision, its use instils in the 
receptive student the need for the careful 
handling of any instrument which is to b: 


vears ago is 


used for analytical purposes, and the 
requirements of care, cleanliness and 
method in working which are the first 
and foremost demanded in all competent 


practical work. 

One has noticed with some apprehension 
a tendency, particularly in American jour- 
nals recently, to laud the use of various 
rapid-weighing instruments for teaching 
purposes. The assumption is that thereby a 
considerable increase in the amount of work 
covered by a student will result. The 


corollary to this assumption, which is that 
the bulk of work rather than the quality is 
what matters, is patently absurd. 





Courtesy of J. W. Towers & C.. Lid. 


Fig. 1 
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Courtesy of Stanton Instruments, Lta, 
Fig. 2 

The present writer feels that the time 
spent in learning the proper use of the 
simple unmodified balance cannot be mea- 
sured by the ordinary means of assessment, 
and that to slur over the preliminary work 
may do permanent harm to the technique 
of the worker, 

The fundamental technique of weighing, 
and the precautions to be attached to it, 
are the same, no matter what make of 
balance is ultimately to be used. And 
these must be thoroughly learned. While a 
trainee should have some familiarity with 
the various modified types used in industry, 
in addition to the ordinary balance, the bulk 
of his training work should still, so to speak, 
be carried out from first principles. This 
applies equally to the university student 
and to the trainee in industry. — 

The Analytical Balance 

When one turns to industrial practice and 
to specialised techniques one finds a difter 
ent state of affairs. Demands are different 
and the workers have already received their 
basic training. In the ordinary industrial 
laboratory, time-saving is often an essential 
factor in several ways. The works requires 
to have a quick answer to its problems, and 
time consistently saved must result in the 
possibility of a greater volume of work. The 
third is a psychological factor: the worker 
who has many routine weighings to carry 
out will welcome any device which will effi- 
ciently reduce the time which he has to 
spend on each weighing. 
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It is not surprising, therefore, that over 
ihe past 20 years the efforts of balance 
makers have increasingly been directed 
towards speed and ease of manipulation. 
The most advanced types of routine analyti- 
cal balances now include one or more devices 
to permit this. Probably the most impor- 
taunt are damping, projection reading «nd 
automatic fractional weight addition The 
precise mode of achieving these improve 
ments varies from maker to maker, but 
representative examples are shown in Figs. 
Ll and 2. 


Easy Reading 


The air-damped balance shown in Fig, 1 
is sensitive to 0.1 mg., and, like most bal- 
ances of this type, does not require weights 
below 1 g., decigrams being added by means 
of the two concentric dials at the right-hand 
side of the case, which lower the appro- 
priate ring riders on to a projection on the 
beam. The white scale on a black background 
is particularly easy to read in normal 
lighting conditions, and gives the last three 
places of decimals. Each division on the 
projected scale is equivalent to 0.2 mg.— 
the common practice in this type of balance. 

The one point of criticism which the 
author has here concerns the front release 
for the beam, with which he is never happy. 
3ut this is a personal like or dislike. 

The balance shown in Fig. 2, also air- 
damped, carries the process of ease of mani 
pulation a stage further. The air-damping 
cylinders are slung below the beam instead 
of above. The best position for these is a 
matter of some controversy, but it is prob- 
ably true ihat if, when slung below, they 
de not unduly restrict the free space above 
the pan, positioning does not matter much. 

The principal difference from the previous 
balance is that the last two places of deci- 
mals are read direct on the projected scale, 
while all other weights, up to the total 
capacity of 100 g., are added from outside 
the balance by the set of dials on the right. 
hand side, 

This *‘ instrument boarc may at first 
sight look formidable in its complexity, but, 
as with any of the dial instruments, the 
initial confusion resulting from a new 
mechanical operation is soon lost, and there- 
after the advantages are obvious. In the 
first place, the actual counterpoising is a 
much more rapid operation than when using 
ordinary weights. 

The weights themselves are considerably 
less likely to suffer deterioration, since they 
can normally receive no direct handling, nor 
ean they be accidentally dropped. And 
finally, after the object to be weighed is 
placed in the balance case, all subsequent 
operations are performed with closed doors, 
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which is, of course, the ideal state of affairs, 

A further point of interest about this 
balance is that the bearing planes, tradi. 
tionally of agate, are here made of synthetic 
sapphire. It is claimed by the manufac- 
turers that om account of its considerably 
sreater hardness, sapphire is more enduring 
for this purpose. Comparative endurance 
tests which have been carried out showed 
that a set of sapphires kept constant sensi- 
tivity for about two and a half times as long 
as a set of agates. It is to be presumed that 
the problem of grinding a sapphire knife. 
edge has not vet been solved econonnically. 

In special techniques, semi-micro and 
microchemical weighing, the lag which 
existed in this country before the last war 
has disappeared, at least as far as the ade. 
quacy of the apparatus is concerned. 

The balance shown in Fig. 3 follows the 
traditional pattern of the Kuhlmann bal- 
ance, which was the prototype of German 
microchemical balances. For a number of 
years at least one firm in thig country has 
broken away in many respects from the 
traditional pattern, with results which 
thoroughly justify the innovations, 


Microchemical Balances 

Most analytical chemists of any experi- 
ence are acquainted with the range of micro 
balances, with or without projected-scale 
reading, of which the Oertling 63P/PB is the 
igost claborate. It is paralleled in the semi- 
micro range by an excellent projected scale 
balance of Fig. 5. The longer beam, the 
divided case which protects the beam from 
incidental heating effects and the projected 
scale are points of first importance in the 
construction of these balances. Their use 
may seem wenderfully simple to one trained 





Courtesy of Stanton Instruments, Ltd. 


Fig. 3 
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on the old Kuhlmann type, particularly the 
which lacked even telescopic reading 
he pointer scale 

Recently some German models have been 


kind 


F 


—« 


ing this country. The Bunge micro 
chemical Lalanee does not, on the whole. 


make a good comparative showing. The pro 
ected seale is very short to anyone accus 
iomed to the Oertling scale, although read- 
-an be simplified somewhat by placing a 
urge low-power lens in front of the pro 
jt Cit al scale. 
since the seale has to be estimated to 1/10 
of a division, the lens is practically essential 
i Operator is to keep his head suff 
cieutliy far from the balance. In addition, 
the traditional inclined side doors- of the 
case make reading of the rider at 

positions on the rider scale 
extremely difficul:. Many, too, will prefer 
glass rather than the pale 
narble base of the Bunge, which does not 
siow up dust at all well. 

Aperiodic Microbalances 

lhere was considerable controversy for a 

iumber of years as to the possibility of suc- 


Pay ifes 
Bue 


eXtrebie 


‘| black base 


cessful damping of the microblance. The 
irst reports from Germany immediately 


after the war tended to show that German 
manufacturers had solved a problem which 
up to that time had admittedly not been 


solved here. Further investigation showed 
there had been confusion of nomenclature. 


which had led on oceasion to British manu 
facturers being blamed unjustly. 

Germany was using a balance—exemplified 
by the balance shown in Fig. 4, now reach 
ug this country—which had a claimed sensi 
uvity of 0.001 mg., while here it was 
repeatedly insisted that the sensitivity was 
iv O.01 mg. It is now clear that, owing 
io different uses of the term ‘* sensitivity,” 























[Courtesy of Laboratory Suppliers, Ltd. 
Fig. 4 
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Courtesy of L. Ocertling, Lid. 
Fig. 5 


both statements were correct. The 
final place of decimals on the Sartorius, for 
example, is estimated as tenths of one scale 
division. 

The writer has always had an open mind 
regarding the merits of air-damping ol 
microchemical balances, although many of 
the arguments apply here as to ordinary 


aualytical balances. It is certain that a 
cain of speed in weighing can only be 
achieved at the expense of some loss of 
precision. Vhus an ordinary analytical 


balance with a notched beam, while usualls 
quoted by the manufacturers with a sensi- 
tivity of 0.1 mg., may easily, if in good con 
dition, have a precision of 0.025 mg. But 
no aperiodic balance, in the author’s experi- 
ence, ean show this reproducibility, 

Likewise, a non-damped microchemical 
balance with a rated sensitivity, on the usual 
manufacturer's convention, of 0.001 mg., will 
probably have a precision of 0.002 cr 0.008 
mg., but if damped the factor is bound to 
be increased. 

Only considerable experience of a range 
of damped and undamped balances will 
settle that point conclusively, and mean 
while it is good to note that a British-made 
air-damped balance falling into this cate 
cory has rerched the production stage in 
this country. 

Comparison of the claims for this balance, 
shown in Fig. 5, with the performance of 
the Sartorius balanca already mentioned 
would seem to show little difference in 
principle. Wisely, the makers point out 
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microchemical balance with the sensitivity 


reduced one-tenth. Consequently, they 
give the safer, and less misleading sensi- 


tivity of 0.01 mg. 

There seems no reason to suppose that it 
would not be possible to estimate to one 
tenth of a division, just as with the Sar- 
torius, and it is to be noted that the British 
balance has the advantage of the longer, 
more stable beam, and the divided balance 
case. It has, in addition, a maximum load 
of 30 g., as compared with 20 g. for the 
Sartorius. In. both balances fractional 
weights are added externally. 


Anomalies of Delivery 


An unfortunate thing is that, owing to 
the general delay in securing deliveries, it 
will be ome considerable time before this 
type of balance will be available to all who 
need it. 

Prior to the last war Germany was gener- 


ally regarded as the normal supplier’ of 
microchemical balances, a custom which 


it essential to 
Now having 


ended when war needs made 
produce such balances here. 
reached the position of being able to manu 
facture microchemical balances which, in 
this writer’s opinion, are second to none, 
we have to wait months, probably more thay 
a vear, for delivery. 

The prior needs of the export trade make 
it incumbent on scientific workers to bear 
the deprivation with fortitude. At the same 
time, it must be remembered that the export 
drive depends in the first instance on the 
possession by industry of adequate scientific 
instruments. It is galling to note that the 
delivery time for at least one German 
balance is «,uoted as four weeks. 

Laying aside all question of the relative 
merits of ihe British and German balances, 
which are closely related, and discounting 
for the inoment personal prejudices about 
buying in home or foreign markets, it is 
clear that an anomalous situation has 
arisen. If a balance of this type is required 
urgently, the worker may be forced to buy 
the German balance. To be foreed to 
patronise a foreign article which we have 
shown we are capable of equalling and even 
improving upon is lamentable. It echoes 
equally curious occurrences in British indus. 
trv after 1918. 

The mention, above, of conflicting defini- 
tions of sensitivity leads to the observation 
that for the analytical worker it is often 
more important to know the precision of his 
instrument. So far as the writer knows, no 
manufacturer is bold enough to quote, at 
least officially, a precision for his products. 
It might, perhaps, be a counsel of perfec- 
tien to ask that this figure be quoted freely, 
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but reliable information on the expected or 
average performance of balances would 
often, one feels, be a considerable induce. 
ment to purchase. 

The author knows from experience thai 





of half-a-dozen makes of balance which hep 
has tested in this respect, all with a claimedf 


sensitivity of 0.1 mg., the precision has 
varied from +0.015 mg. on the one extreme 
to about +0.2 mg. on the other. Te quote 
without qualification, a sensitivity of 0.1 ing. 
when the precision is +0.2 mg., could be, 
io say the least of it, misleading, unless 
one were fully aware of the existence 9 
such a variation. Indeed, the author knows 
laboratories which have incautiously over 
looked, this point in the purchase of 
ances, to their ultimate regret. 

One cannot leave the subject of balances 
without reference to prospective Cevelop 
ments. Mechanically, the balance would 
seem to have reached a high peak, and an 
notable extension of its function will prob. 
ably be in the direction of improved sens 
tivity. 


hal 


Neglected Type 


So far, however, no maker in this coun 
try appears to have tackled the probiem of 
the sub-micro balauce. 

As a consequence, the would-be workers in 
this field require workshop facilities of 3 
high order if they wish to tackle grav 
metric work on the microgram seale, making 
their own balance and keeping it in repair. 

Presumably the demand for a balance in 
this range has not vet justified its conmer- 
cial supply, but modern developments ww 
chemistry would leave little doubt that for 
unalytical purposes and for general chemis 
try the microgram balance will before long 
come to have a function much more common 
than would have seemed possible a decad 
ago, 





Corundum for Bearing Planes 


What promises to be a major advance is 
represented by the use by L. Oertling, Ltd.. 
for bearing planes, of corundum in the plac 
of agate. The chief advantage of tins 
crystalline alumina substance—now grown 
ws large synthetic crystals—is its external 
hardness (9, Moh’s seale), second only to 
that of the diamond, which enables it to 
retain optical flatness considerably longer 
than conventional materials. The principle 
has been subjected to rigorous tests, sing 
an electrical device which automatically 
operates the balance continuously, and the 
readings, after the equivalent of 20 years 


normal use, are stated to have shown no 
appreciable error. Such planes are now 
fitted to all Oertling prismatic, analvtica! 


balances. 
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by I. C. 
NE of the instruments which must 
attract considerable attention this vear 
s the new constant temperature bath pul 


m the market by Townson & Mercer, Ltd. 
his, the $.200, is the result of many years’ 
development, and a constancy of temperature 
if the order of .OO1° C. is claimed, this being 
modern methods of temperature 
measurcment can indicate. 

Into this achievement has wealth 
f design and detail, in which no single item 


as close as 


iy ’ ¢ 
LOTiC a 


has been omitted which could influence the 
result. no matter how awkward the indivi- 
dual part may have been to manufacture. 


fhis bath is naturally not everybody's toy 
and will be available only to those organisa 
Which can put down a considerable 
sun for laboratory equipment. 

In achieving their object. the designers 
have concentrated on certain essentials; 
effective stirring, efficient insulation and low 
heat capacity of the surrounds. A mercury 
U-tube thermo-regulator gives very rapid 
response, 1s positive in action, and climinates 
rors due to ambient temperature. 

The electrical equipment incorporated in 
the design gives lively response and permits 
quick adjustment to a change of set tempera 
ture, 


tious 





New thermostatically controlled bath 
(Townson & Mercer, Ltd.) 
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New Laboratory Equipment 


Recent Examples of Better Design 
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Thermostatic bath No. 14026. 
(A. G. Gallenkamp & Co., Ltd.) 


As these baths will be used particularly for 
viscemetry, the arrangements for mounting 
have been treated with an 
exactitude and forethouglt appropriate to 
the remainder of the construction. 

Another recent noteworthy addition to the 
range of thermostatic baths comes from 
A. G. Gallenkamp & Co., Ltd. (shown here). 
This, an attractive addition to the ljower- 
priced category, is constructed round a 
cylindrical heat-resisting glass vessel. 
neatly designed casting carries the = stirrer 
motor and the heaters, together with clamps 
for the thermometer and thermo-regulator, 


the viscometer 


and is connected to the control box bv a 
multicore lead. 
The range with the standard heaters is 


up to about 60°C. with an accuracy 
+.05° C., but alternative heaters are avail- 
able for higher temperatures. The simply 
designed fittings include an adjustable wire 
shelf and supports for visecometers. 











The Ato-mix 
(Measuring & Scientific Equipment,Ltd.) 


Vacuum Desiccators 
roduced by the same firm is a vacuum 
desiccator of original and robust construction ; 
the body and the lid are light alloy castings, 


with a glass window let into the lid. The 
joint faces are machined, and the seal is 
effected by a moulded rubber gasket. The 
desiccant, with a working space of 10 in. 


diameter, and 6 in. deep, is carried in a 
porcelain dish in ribbed supports under thi 
perforated plate. Absolute safety against 
collapse under vacuum is assured 


Melting Point Apparatus 


In the T. & M. melting point apparatus in 
it. latest form the viewing tube has been 
set up at an angle, making for easier 
observation of the specimen and the reading 
of the thermometer. The heating control 1s 
elaborately worked out to be progressive, as 
well as giving rapid heat-up when required. 

lnviscerators, or high-speed stirrers pro 
vided with cutting edges, have come into the 
news recently, having moved from the 
kitchen where they are employed for pre 
paring macerated foods, to the 
and biological laboratory. 


chemical 


The esseatial of the laboratory form of 


the instrument are a stainless steel stirrer 
having four staggered sharpened blades 
running at fully 10,000 r.p.m, in a_ glass 


vessel whose lobed sides throw the mixture 
hack to the stirrer. They reduce vegetables, 
meat, small animals, or animal parts with 
water to a broth in a matter of minutes. 
Two types of construction have 
emploved. The one has a top drive. 


heel 
ancl 
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the motor and stirrer may be swung up out 
of position; and in the other the stirrer & 
driven through the bottom of the vessel, the 
stirrer in its bearing being a fixture i the 
vessel, thoroughly sealed against lcakage 
The drive is by a splined or squared shafi 
from the motor beneath, so that the vesse 
may be easily lifted off or replaced on its 
rubber mountings. 

The chief problem in the overdrive type 
is tO maintaining rigidity in the stirrer a 
high speeds. The problem appears to have 
been solved by providing close to the stirrer 
a lower bearing carried in a stainless stee 
extension from the motor casing. A scoop 
shaped member shown in a Towuson and 
Mercer form of instrument is intended ¢ 
assist in washing the stirrer down into thi 
after a run. 

A safety switch is provided which cuts 
out when the motor is raised through 4 
small angle; it is a very necessary safet 


vessel 


device, which should not however be used 
instead of the switeh provided for con 
trolling the motor, 

The Ato-mix ‘follows the more conven 
tional pattern of these inviscerators, wit! 


its under drive, and the desiga as a whole 
indicates an informed and = sympatheti 
approach to Jaboratory needs. Among its 
refinements are a half-speed and full-speed 





The simple and robust design of this 
inviscerator recommends it for high- 
speed mixing and maceration in the 


laboratory (Townson & Mercer, Ltd.) 
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The M.S.E. medium centrifuge 


witch, the latter giving approximately 
12,000 rpm under load, and a suppressor 


t» prevent interference with radio or tele- 
vision reception. 

The makers of the Ato-mix have been 
{ which the major and minor centrifuges, 
specialising in microtomes and centrifuges 


the former of 2200 ml. and the latter of 
200 ml. capacity, were described in THE 
CHEMICAL AGE review, 

There is now a further model, the 
Medium, to bridge the gap with a capa 
dty of 1000 ml. This is very much a 
‘modern ”’ design, and, besides covering 


Ji the familiar requirements, it may be 
upplied with three swing-out heads or four 
ngle heads, to carry a number of different 
ombinationus of tubes. All these heads are 
nterchangeable on the basic unit. sulke 





Robust small laboratory balance, 
Type TB. (E.T.A. Instruments, Ltd.) 
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Compact, small viscometer 
(A. Gallenkamp & Co. Ltd.) 


the Major, it may be fitted with a separate 
super-speed attachment, carrying six 7 ml. 
tubes, and running up to 16,000 rpm. 

An addition to the Minor range is a 
‘* chemical’ centrifuge with stainless steel 
perforated hasket of 300 ml, capacity, run- 
ning in an enamelled steel or stainless steel 
craining chamber. The basket has a dia- 
meter of 5in. and may be rotated up to 
4000 rpm. 

The E.V. Viscometer 

The Gallenkamp organisation has long 
heen known for its torsion wire viscometers ; 
to this range is now added the E.V.T. (equi- 
viscous temperature) viscometer, an instru- 
ment particularly adapted to the examina- 
tion of tars and pitches. It has heen found 
ili practice more convenient to quote this 
figure, which is the temperature at which 
the substance has a certain predetermined 
viscosity, than the older method of quoting 
viscosity and temperature figures, 

The viscometer comprises a tar cup in an 
electrically-heated water-bath, with the 
rotating cylinder forming an annulus of tar, 
the cylinder being connected to a flywheel 
and the torsion wire suspension, 

The viscosity is measured by the over-run 
of the flywheel when it is given an 180° 
impetus, and in this case the temperature 
is adjusted until a predetermined over-run 
is achieved, indicated by fixed marks on 
the flywheel. The instrument is very 
soundly constructed, and is well devised to 
ensure simple and speedy operation, 








052 


Among the new balances this year one 
which will attract considerable attention 1s 
the Stanton quick-wejghing aperiodic, 
having all the weights, totalling up to 100 
gim., operated from outside the case. The 
weights are all nickel-chrome, and _= great 
accuracy and increased speed of operation 
are claimed. The same firm have now added 
a micro balance to its range, with a capacity 
of 20 gim., sensitivity .001 ing. 

The new E.T.A. triple beam balance 
has already attracted much attention as a 
sclidly made job for all rough weighing 11 
the laboratory. It has the feeling of being 
| and the riders 


very solidly constructed, 

locate themselves comfortably in their 
appropriate notches. [ft would be improved 
by the provision of a scale-pan or scoop 


which would take the whole of the 2110 gm, 


of, sav, precipitated chalk, instead of having 
recourse to the use of stiff paper as a 
secondary container on the existing pan, 


with the necessary counter balancing, 


Graduated Glassware 


These notes would not be complete without 
to the new E-Mil brand of gradu 
ated glassware. Apart from the guaranteed 
accuracy, and the scale of production whic!. 
H. J. iKlhott, Ltd., has achieved, it is parti 
cularly gratifying to note that a firm in this 
country has at last standardised vitreous 
enamel-filled graduations, standardised 
packaging for all articles, and not least, has 
produced a simple, unbreakable stopper, 
which will not seize. It represents one of 
the most appropriate uses of a plastic which 
is prool against all aqueous solutions, and 
most organic solvents. These have 
undergoing rigorous tests at the 
Physical Laboratory, the result of 
it is believed, will support the 


references 


heel 


National 
which. 
approva! 
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which laboratory users have given 1n recog 
nition of its practical advantages. 
ihe same objective, the lightening of th 





iaboratory worker’s task, has earned wid 
acceptance lately of Elhott’s drop typq 

: ' ; 
Beckmann thermometer. 


In the past, Beckmann thermometers have 
sometimes been difficult to adjust, and very 
prone to get out of order in transit, so that 
even experienced users very often have t 
send them back for readjustment. 

The new type is *‘ fool-proof’’ in_ thi 
respect. and when the user wishes to reset 
the thermometer to a different temperatur 
range on the scale, he is able to do so readil 
without a lot of trial and error. This is 
due to the fact that as the mercury passe: 
through the trap at the top, he has mereh 
to court the drops of mercury, which ar 
viven a ‘definite true temperature value 
etched on the seale. 


The new range is said to have had 
marked success in the export market, both 
from point of view of exclusive new im 


provements in the apparatus itself, and in 
appreciation of the protective — carto 
packaging, 


ELECTRIC THERMOMETER 


N electrical thermometer. designed part. 
cularly for the many industrial applica 
tions where remote indications are neccessary, 
has been announced by the Weston Electrical 
Corporation, Newark, N.J., U.S.A. It em- 





ploys a recording clement, a resisto 
bulb.’ which is readily placea in tanks, 
grain bins, machines, and other equipment 
with the direct-indicating instrument 
mounted any reasonable distance from the 
bulb. Using a selector switch and multipl 


bulbs, a number of 
ments are said to he 
indicating instrument. 


temperat ure 
possible 


MCastle 
with only one 


Efficiency in packag- 
ing is—in glassware 
at least——as important 
as competent. con- 
struction. This is 
well recognised in the 
current treatment of 
the E-Mil = instru- 
ments, a representa- 
tive array of which, 
in their robust con- 
tainers, is shown here 
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FURTHER DEVELOPMENTS IN DESIGN 


Modifications in Electrical and Other Equipment 


From a Special Correspondent 


HE belief that economic prosperity in 

7 this country depends almost as much 
increased industrial instrumentation as 
(does upon intelligent deployment of labour 
aid materials claims a= greater following 
wday than it ever enjoyed before. Its 
aceptance imposes on British makers’ of 
sientifiic and industrial instruments a heavier 
esponsibility than at any time since the 
ed for war production called for all the 
inventiveness and industry they could inuster. 
While the flow of ** new *’ scientific instru- 

wents has in the past 12 months been only 
‘lightly less ample and varied than in 1947-48, 
ue principal trend has been towards the con- 
slidation of the new designs and principles 
latterly introduced. ‘T’o this there have been 
a few noteworthy exceptions, but they have 
wen insufficient to upset the conclusion that 
iost of the advances made in 1948 have been 
direction of improving, operationally 


parti 


iu thre 








Small-scale fractionating column (18in.) 
lor laboratory use. (Griffin & Tatlock) 
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The midget relay, part of the new series 
of miniature super-sensitive instruments 


for automatic control. (Londex, Ltd.) 
and aesthetically, the enlarged range of 
equipment made available since the war. 

Whik it would have been shortsighted 
policv to have omitted this period of con- 
solidation, there remains to be explored im 
1949 wide scope for renewed inventiveness 
and for improvement of design, particularly 
in the direction of greater simplicity and 
lower cost. 

In the application of new materials to 
the uses of the chemical laboratory interest 
has centered on substances having special 
electrical properties, such as high dielectric 
constant or high magnetic permeability. At 
the Physical Society’s recent 33rd exhibition 
of scientific instruments were several appli- 
cations of artificial single crystals and there 
was one new industrial adhesive with re- 
inarkable properties as a metal-ceramic bond. 


Analytical Balances 


In the chemical laboratory, improvements 
in the design of analytical balances had been 
made, and in one case (Oertling) synthetic 
corundum plates had been substituted for the 
traditional resulting in greatly im- 
proved life. 

Griffin & Tatlock has now an excellent high 
efficiency laboratory fractional distillation 
apparatus with three alternative types of 
column; a 5 ft., 40-plate column packed with 


agate, 


glass Fenske rings, and 18 tn., 50-plate 
column with a stainless steel gauze ring 


packing and, lastly, a 54-in. 7- or 14-plate 
column packed either with short lengths of 
slass tube or with Fenske rings. 

Among the microscopes, always outstand- 
ing examples of the instrument makers’ art, 
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two innovations are worth noting. Cooke, 
Troughton & Sims is now providing a phase 
contrast microscope in which both the phase 
and the relative amplitude of the two beams 
can be varied, to obtain the best conditions 
for observing different kinds of specimen. 

W. KR. Prior and Co. has designed an 1in- 
verted microscope in which the stage is placed 
above the objective lens, thus permitting the 
iapid examination of the surfaces of large 
vbjects without the need for taking replicas. 

Of three electron microscopes shown at the 
Physical Society’s exhibition one, the Philips 
instrument, is new, and of radically different 
design. Its performance is comparable with 
that of the others, but it is undoubtedly the 
simplest to operate. 


The Spectrometers 


Two complex instruments which are bh: 
coming increasingly important to the indus- 
trial chemist, particularly the oil technolo 
gist, are the infra-red spectrometer and the 
inass spectrometer. Su Howard Grubb, 
Parsons & Co. has demonstrated an excellent 
double beam infra-red recording spectrometer 
having a resolution of the order of one wave- 
number. The instrument provides a record 
of percentage transmission of the sample, an¢ 
is independent of fluctuations in the output 
of the Nernst Filament source. 


The mass spectrometer which the Atomic 
Energy Research Establishment has produced 
to cover the range of masses up to 50, derives 
@ special interest from the fact that it had 
been built almost entirely from standard 


service electronic units, so that its cost was 
comparatively low. 

Metropolitan Vickers, Ltd., now ha, ; 
simplified version of the previous univ: ;sa! 
mass spectrometer, the range being restricted 
to masses up to 70. In addition to isotop 
estimation in tracer work. both of thes 
instruments can be used _ for 
analysis. 

Among the wide range of instrument~ how 
being offered for industrial process met: ri 
and control the rate of developmen: of 
design has not been very rapid. One tem- 
perature controller (The Foster Instrun 
(‘o.) 1s notable in that it provides for con 
tinuous control of the furnace power inpu 
instead of the usual intermittent operation. 

Several photoelectric colorimeters or colou 
comparators are now being offered or demu 
trated. Some, such as those designed }\ 
the NPL and the General Electric Company. 
are large and costly precision instruments in 
which the light is dispersed into a Spectrum 
before being measured. Others, relying 
combinations of coloured filters and barric 
layer photocells, may serve a useful purpos 
as comparators for a limited colour range but 
would be most unreliable if used as general 
purpose instruments. 


Of interest to colour chemists 1s 
Siemens Colour Matching Unit which repre. 
sents a considerable advance on anything of 
this kind. By a combination of a special 
fluorescent lamp with a tungsten filament 


_ 


lamp a very good approximation to daylight 
is obtained with a high efficiency. 





Good representatives of modern portable metering appliances are these two new 


instruments : 


(left) the moisture meter adapted for use with a very wide range of 


hygroscopic materials and furnished with a test cell for testing grains, powders or 


fibres under great pressure. 


The new pH meter (right) is simple to operate, giving 


direct readings of 1-11 pH with 0.05 discrimination. Both are adapted to use batteries 
(Marconi Instruments, Ltd.) 
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Chemicals and Plant at the B.I.F. 


ITH the opening on Monday next of 

the 28th British Industries Fair, home 
and overseas buyers will be offered in Lon 
jon the most comprehensive review of 
hhemicals, plastics and scientific instru 
yents of any presented in the centres of 
vorld trade, and at Castle Bromwich, bir 
ningham, will be seen as representative an 
array of heavy chemical plant, mineral and 
metal-working machinery. 


When the final lists were being completed 
was indicated that British chemicals 
would be represented bv 69 exhibitors on the 
ground floor of the Grand Hall at Olympia. 
Their stands will occupy nearly 25,000 sq. ft. 
in the location, left of the main Addison 
Road entrance to the exhibition, where 
chemical industries were grouped iast year. 
The fact that there has been very littie 
change in the scheme and facilities since 
last year testifies to the effectiveness of the 


1948 procedure. 
New Layout 


The only exception of note is the modifi- 
cation of the layout of stands decided upon 
in collaboration between the Export Pro- 
motion Department of the Board of Trade 
and the Association of British Chemical 
Manufacturers, which is again helping to co- 
ordinate this section and will offer facili 
ties to assist buyers. The new pattern in 
which chemical displays have been arranged 
—large stands grouped at the corners and 
the centre of the area, linked by the smaller 
displays—will distinguish the section from 
those neighbouring it. 

Ancther aid to quick identification is being 
provided by a novel arrangement by Shel! 
Chemicals, Ltd. (B13), consisting of large 
scale models of the three centres of the 
Fair. Intermittently, chosen sections of the 





“C.A.” STANDS 


Ht CHEMICAL AGE will again be 
“ aesieonnedd at London and Bir- 
mingham on the stands of its pruprie- 
tors, Benn Brothers, Ltd., where all 
information relating to the journal, 
“ The Chemical Age Year Book,” and 
the many other affiliqted industrial 
publications will be available. THE 
CHEMICAL AGE will be found at these 
stands :—Earls Court, No. V.b (Ful- 





(Renown Al4e®). Castle Bromwich, 
No, A427 (Fair 213). 





| No. 1 
ham 8996). Olympia, No. A.13 





various models will be ht up, to correspond 


with the spot-lighting of the particular 
Shell chemicals emploved by the industry 


singled out. 


Almost as much space (24,000 sq. ft.) is 
taken up by the displays of scientific and 
optical instruments, which 12] firms will 
represent on the same floor as chemicals. 


Plastics 


Plastics exhibits will again be at Earls 
Court, where 53 exhibitors have booked 
rather more than 20,000 sq. ft. of exhibi 
tion space. Buyers visiting this section will 
approve of the more orderly arrangement 0i 
stands which has been adopted. Now the 
industry is being represented in three well 
defined grouvs—plastics materials, commer- 
cial moulders and fabricators, and proprie 
tory articles made of plastics, 


Many newcomers to the range of commer- 
cial chemicals will be seen on the stands 
in the London exhibition centres, some of 
which are briefiy described here. 


Some London Exhibitors 


A. BOAKE, ROBERTS & Co., LTD. (STAND 
533).—Many hundreds of samples of fine 
chemicals, perfume essences and perfumery 
chemicals, ete., are being shown, among 
them an acetophenone of extreme purity 
expected to have a wide application in the 
future as an intermediate, as a basis for 
synthetic resin and as a solvent. Its cost, 
in the past, limited its use to such purposes 
as perfumery. Its lower cost permitted by 
large production has opened new prospects. 
Samples of a new anti-frothing agent will 
also be available for examination on this 
stand. The new product—Y4—is now 
offered as an effective agent in all cases of 
foaming, to prevent the delay, loss and 
damage incurred in many chemical opera 
tions. Samples of two other new Abrac 
products, Abrae lve (an absorbent for H,S 
and CO,) and mono cresyl glyceryl ether, 
will also be shown. 


BRITISH INDUSTRIAL SOLVENTS, LYD 
(STAND B69).—The current enlarged dis- 
play reflects some of the effects of the £2 
million new capital expenditure at the 
company’s Hull works, authorised two years 
ago. More than 80 products of fundamental 
interest to chemical manufacturers are now 
being prepared, and most of these will be 
represented. The ‘‘ Bisol’’ range 
vents, plasticisers and chemical 
diates, comprising alcohols, 


of sol- 
interme- 
aldehvdes, 
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acetals. ketones and esters, has been 
widened to inelude the two important 


ketones. methyl ethyl ketone aud methyl iso 
butv] ketone, and a number of the newer 
alcohols and esters, such as methoxy) 
butanol and acetoacetanilide, diallyl phtha 
late and methyl acetoacetate. 


THe GENERAL CHEMICAL AND PHARMA- 
ceuTIcAL Co., Lip. (STAND B55).—This 
exhibit will show some typical examples 


from a wide range of laboratory chemicals, 
analytical reagents, acids, electrolytes, ete. 
Prominence is being given to the Judactan 
series of analytical reagents with actual 
hatch analvsis, 


I.C.I. Review 


IMPERIAL CHEMICAL INDUSTRIES, LTD. 
(STAND BI&R/27 and Earls Court, STAND 
X.21-34).—The group is following its usual 


practice of devoting its main stand to the 
story of one of its manufacturing divisions. 
This vear it is the turn of the General 
Chemicals Division. Models, photographs 
aud coloured transparencies, are being used 
to illustrate how the division’s 150 products 

most of them based on chlorine or sulphuric 
acid—are employed in the service of 
industry and in the daily life of the com- 
niunitv. Emphasis is also being given to 
sodium cvanide, another of the division's 
products, used for casehardening steel and 
for extracting gold from crude ore. It ts 
one of the raw materials of Perspex, 
cerium ~~“ flints’”’ used in gas and 
lighters, and the Gammexane 
which were discovered in the 
division's laboratories at Widnes. will also 
he well represented. 

The newly developed product of the Plas 
tics Division, polytetrafluorethylene (Fluon) 
will be the most interesting exhibit of the 
[.C.1. display at Earls Court. It has many 
outstanding properties, in particular, 
extreme chemical inertness and_ solvent 
resistance. excellent electrical properties, 
and good mechanical properties at high tem 
peratures. Jt remains flexible at tempera 
tures down to about 70° C., and does not 
melt below 327° C. Samples of Fluon, as 
a fibrous white powder, and specimens of 
various types Of industrial mouldings will 
Le displaved. The advantages of nylon 
strings for tennis and badminton racquets 
aud the possibilities of Aikathene film for 
packaging will also be represented. Its 
flexibility and toughness at low tempera- 
tures make it particularly suitable for the 
packaging of frozen foods. 


ra Iso 
The 
cigarette 
insecticides, 


KODAK, Lrp. (STanp C71).—A precision- 
made document copying unit with auto 


luatic focusing to ensure accurate reductions 
of subjects up to 20 in. by 30 in. in size 
will be among the new products here. 
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Reduction range is from 20:1 to 8:1 and no 
special skill is required in operation. A foot- 
switeh releases the camera shutter and 
advances the film for the next exposure, 
the operator being free to handle the docu 
ments. A detachable magazine holds 100 ft. 
of 35 mm, microfilm—enough to record 800 
originals at full frame size (24 mm, by 
36 mm.), 1600 at half frame size (24 mm. by 
lx mm.). The apparatus occupies 36 in. of 
floor space and the document table is 30 in. 
by 26 in, 

May & BAKER, LTD. (STAND B47).—This 
stand will provide well-appointed rooms for 
interviewing friends and prospective buyers. 
A centre display unit of nine panels will 
indicate the scope of the M & B organisa. 
tion, symbolising the story of the different 
groups of M & B products in the service of 
art, science and industry. Overseas visitors 
will be particularly interested in the 
extended uses of methyl bromide, of the 
RAF wartime fire extinguishing component, 
now finding increasing application for the 
fumigation of dried fruits, cereals, tobacco, 
und most recently, groundnut seed required 


for the East African groundnut scheme, 
Technicians already familiar with May & 
Baker’s photographic chemicals and de 


velopers, will be interested in Genochrome, 
a more stable colour developer than has been 
available hitherto. In addition to panels 
dealing with M & B horticultural chemicals, 
aromatics and plastics, there will be others 
devoted to M & B_ pharmaceutical and 
ethical products, among which the barbi 
turates Allobarbitone and Amylobarbitovie 
ure new, 
Petroleum Chemicals 


PETROCHEMICALS, LTD, (STAND BI17).—To 
supply all the technical information now 


being sought about the petroleum-derived 
chemicals now being produced at the plant 
at Partington, near Manchester, the stand 
will be staffed by technicians able to provide 
details of products and processes, The first 
types, now being shown, are benzene, 
toluene, xylene, aromatic solvents and plas 
ticisers and pitch, These, of course, repre 
sent only a promising beginning; by the 
Autumn it is anticipated that there will be 
available in bulk, isopropyl alcohol, iso 
propyl ether, ethylene oxide, ethylené 
glveol, naphthalene, hydrocarbon resins and 
para-tertiary butyl phenol. 

JOHN KE. STURGE, LTD. (STAND B7}.- 
Exhibiting for the first time, this company 
is giving equal prominence to two main pro 
ducts—precipitated calcium carbonate and 
citrie acid. The former section will symbolise 
the chemical processes by which quarry lime 
stone is converted into the fine chemical! 
ready for use in such widely differing indus 
tries, and a demonstration bench will add a 
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practical note with apparatus for the 
sturge Drop Test (the widely accepted stan- 
dard test for determining the density of dry 
PCC). The citric acid section will present 


photomicrographs of mould cultures and 
some growing moulds will also be shown 


under magnification. 

J. W. Towers & Co., LTD, (STAND C37) .— 
This stand will reveal a number of new 
items of scientific laboratory equipment, 
such as the addition to the range of analyti- 
cal and air-damped balances, the Model 85 
precision analytical balance which has a 
scnsitivity of 0.05 mg., and is fitted with 
veate cups aad points and other refinements, 


A Pre-View of Some 


PRELIMINALY survey is given here of 
D  Pootcnn of the important new materials in 
the metal and engineering fields which wil! 
be seen at the Castle Bromwich, Birming- 


lam seetion of the Fatr. 
FREDK. BRABY & Co., LTD. (STAND 
609 /508).—Ineluded here are a structural 


steel building framework incorporating 
ietal windows, metal partitions, doors and 
dovetail sheeting, while the free standing 


exhibits inelude pressed steel stairs, door 
frames, tanks, cisterns and eylinders, venti 
lators, cutters and pipes, barrows, roof- 
lichts and aluminium tiles. Other tree 





Reaction vessel in solid silver with cast 

iron jacket, used for corrosive medicinal 

intermediates. (Johnson, Matthey &'Co., 
Ltd.) 
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The Towers glass isomantles are safe flash- 
heaters for inflammable liquids, and for the 
distillation of high boiling point liquids with 
accurate control. Temperature control is 
Ly a Simmerstat unit which is placed well 
away from the mantle itself, avoiding all 


fire risk. A new universal oven has been 
designed on modern lines to cover the 


majority of the requirements of the average 
laboratory. It is finished in cream enamel 
and chromium plate, is well insulated with 
glass silk, and has accurate thermostatic con- 
trol from 40-180° C. The standard size is 
14 in, by 12 in, by 12 in, 


Midlands Displays 


standing exhibits are typical examples of a 
wide range of products in meta! for the 
chemical, oil, food, agricultural and other 
industries, including steel drums, air re. 
ceivers, ice moulds, bins, perforated metals, 
culverts aluminium products. cattle 
troughs, barrows, wire machinery guards, 
etc. A series of moving pictures illustrates 
various contracts carried out by the firm. 


Largest Electrical Equipment 


THE BrttisH THOMSON-HOUSTON Co., 
LTD. (STANDS C5l and 410).—Situated in the 
electrical section at Castle Bromwich, this 
exhibit is helieved to be probably the largest 
single piece of electrical equipment ever 
shown at the B.L.F. It is a 275,000-volt oii 
break circuit-breaker unit designed for use 
in large outdoor switchgear installations. 
This exceeds 10 tons in weight, stands over 
23 ft. high from the ground to the tops of 
the insulators, and has an oil tank—shaped 
like a watch case—over 10 ft. in diameter 
and 6 ft. in depth. The short-cireuit break 
ing capacity is 33} million kVA, the total 
break time being about 1/15 see. BTH 
vas turbine work will be represented by a 
model of a 1200 h.p. gas turbine-alternator 
for marine propulsion. Another marine 
exhibit will be the latest BTH marine radar 
display unit, while models will show a 
typical marine radar layout on board ship. 
A standard ‘* Emotrol ”’ 
control) equipment 


(electronic motor 
will be demonstrated. 
fi: addition to a comprehensive selection of 
Mazda tamps and Mazdalux lighting eqnip- 


ment, the exhibits will include fractional 
h.p. motors, geared-motor units of various 


} and | h.p. industrial ‘* die-cast ”’ 


motors, and several types of industrial con 
trol gear units. A thrustor has been modi 
fied for exhibiton purposes by replacing the 
standard oil tank by one made of ‘* Pers- 
pex ’, enabling visitors to see the simple 


S1ZeSs, 
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but effective operation of a BTH thrustor 
under actual working conditions. There will 
also be stator and rotor units for building 
into machine tools; suds pumps; ‘‘Fabroil’’ 
silent gears; ‘‘ Windonuts’”’ for oil-level 
inspection and similar applications. Some 
large photographs will recall the important 
part being played by BTH in the provision 
of heavy electrical plant and equipment for 
the generation cf electric power and its 
application in industry, 

BRITISH GAS COUNCIL (STANDS C619 and 
518.—Ineluded in this exhibit is a gas-fired 
annealing oven for glassware. The furnace, 
manufactured by the J.L.S. Engineering 
Co., Ltd., is used for annealing the finished 
articles and is claimed to eliminate any 
strains which may have been set up during 
the processing operations. Also being 
shown are automatic controlling and record- 
ing instruments for use with gas-fired 
furnaces, 


Mechanical Handling 


EK. BoypDetL & Co., LTD. (STANDS D611 
and 510).—Muir-Hill dumpers, manufactured 
by this firm, are built to serve the needs of 
every industry where fast and economical 
short haulage of bulk materials is an essen- 
tial prerequisite, such as quarries, chemical 
works, collieries, public works and building 
ccntractors, government «nd municipal 
undertakings and improvement schemes. A 
full range is being exhibited aud demon- 
strated in the exhibition grounds, 

COPPER DEVELOPMENT ASSOCIATION (STAND 
1b230).—This displays some of the more 
important uses of copper and _ copper- 
bearing materials in such recognised fields 
as electrical and mechanical engineering, 
chemical engineering and _ building tech. 
nique, and in less spectacular but equally 
interesting manufactures, such as boots and 
brushes, clock parts and spectacle frames. 
Information on these and all other uses of 
copper and copper alloys will be given on 
request by the technical officers of the 
association, who will be on dutv at the 
stand throughout the duration of the Fair. 


DUNLOP SPECIAL PRODUCTS, LTD. 
(STAND D220).—The Engineering Components 
Division is showing a number of working 
wodels. One, using cathode-ray oscilloscope 
equipment, shows anti-vibration mountings 
for instruments and machinery; another 
demonstrates the division’s flexible barrel 
coupling for light drives up to 0.31 h.p. per 
i00 r.p.m. under conditions of severe axial 
and parallel misalignment; a third, the 
torsional flexibility of the Dise coupling. 
The latter model shows a coupling driven 
through a reduction gear and deflected tor 
sionally by a heavy weight which creates 
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Powered by a 2 h.p. electric motor, this 

new mobile compressor set provides 

a working pressure of 100 p.s.i. and dis- 

places 11 c.f.m. (Hymatic Engineering 
Co., Ltd.) 


conditions of considerable overload and 
sudden peak loading. This coupling dis 
consists of a pair of robust steel circular 
plates with an element of specially com 
pounded rubber bonded between tliem and 


its elastic torsional stiffness can be varied 


over a wide range. 


THe HYMATIC ENGINEERING CoO... LTD. 
(STAND D105).—Examples of lightweight 


static, mobile and portable precision-madc 
air compressor sets are being featured, to 
gether with accessory equipment and tools. 
Included are the mobile air compressor set 
11MS25, a compact and easily transportabi 
power unit. This set, with a petrol engine. 
has a working pressure of 150 p.s.i. and }- 
powerful enough to operate medium size 
pneumatic tools or a battery of spray guns. 
A new mobile compressor set HPS2)'T, with 
petrol engine, and selling at under £70, i- 
also featured. This is suitable for man, 
operations such as crop spraying, disinfesta- 
tion, powder dusting. tyre inflation and other 
purposes where small, easily mobile wnit- 
are required. There is a larger static set. 
the IS20U, with a three-phase electric motor 
and with ‘‘ Perspex ’”’ cowl. The 
which this is an example are enclosed in 
compact, easy to clean cabinets. They have 
a displacement of 21.9 cu. ft, per min. and 
a working pressure of 150 p.s.i. Ancillary 
equipment includes a new range of pneu 
matic hammers, kits of tools, spray lances, 
a new powder duster, spray guns and redu 
ing valves. The Hymatic blow-gun for us 
with small capacity lightweight equipment 
to give a jet velocity of 1500 ft. per sec 
from standard shop line pressure of 100 
p.s.i, is also shown. 

G. A. Harvey & Co. (LONDON), Lp. 
(STAND B329).—During the past few year- 
this company has added considerah), to its 
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facilities for the fabrication of steel plate. 
it has contributed to the export drive in 
the manufacture of plant and equipment for 
the oil industry and is able now, with one 
of the most modern plants in tie world at 
ilieir disposal, to undertake the manufacture 
«| pressure vessels, autoclaves, fractionating 
wil absorption towers in steel plate up to 
~ in. thickness and of any diameter and 
length Representative photographs are 
siown. Components necessary in the fabri- 
cation of high pressure vessels and _ steel 
platework generally have for many years 
occupied the attention of this company, 
wud it is able to supply for the trade a 
complete range of ** Harco ”’ * Rotarprest ~ 
dished and flanged ends, channel, 
vigle and flat bar rings. An outstanding 
exhibit is the range of cold rolled rings, 
fash burt welded, which are an indication of 
the type of work produced. There is also 
shown a range of ‘* Hareo’’ perforated 
etals in innumerable patterns, for all! 
screening, grading, cleaning, sorting and 
liltering requirements. 


t’] ds. 


[IMPERIAL (CHEMICAL INDUSTRIES, LTD. 
STANDS D315,;D212).—The General Chemi- 
cals Division of I.C.I, is featuring its metal 
degreasing service (embracing the use of 
trichlorethyvlene, alkalis and emulsions) and 
ts heat-treatment service for molten salt 
aths. Among the several metal degreasing 
plants on view are an electrically heated 
‘cneh model for handling delicate instru- 
nent parts. a medium-size plant te work 
oi a single phase a.c. supply, and a totally 
enclosed continuous plant (with automatic 
vntilation) for degreasing intricately-shaped 
articles. All these are installed for 
ormal working on the stand. In addition 
to featuring the various ‘ Cassél”’ heat 
ireatment saits and processes, the exhibits 
nclude a selection of standard ‘‘ Cassel ”’ 
~alt bath furnaces of an unusually wide 
range of sizes (the largest shown has a pot 
‘2 in. deep). Of particular interest is a 
totally enclosed automatic  carburising 
luirhnace, 

[IMPERIAL CHEMICAL INDUSTRIES, 1L.9D., 
METALS DIVISION (STANDS D409 and 208).- 
Three maia exhibits deal with condenser 
tubes, aluminium alloys and roofing panels, 
\ model representing the inlet end of a eon 
‘lenser is used to demonstrate some operat- 
ig conditions which tend to produce failure 
of condenser tubes through erosion, corro 
‘ion or impingement attack. Sections of 
tubes which have failed in these conditions 
«re also displaved. A second exhibit shows 
iow aluminium alloys can be used in coach. 
‘uilding to produce vehicles which are 
~trong, light, durable and an economic pro. 
position. Also featured is an exhibit illus- 
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trating the extensive investigation work 
associated with copper or aluminium alloy- 
faced roofing panels, and with the adhesives 
for bonding the layers which make up these 
units. Their behaviour under rapidly vary- 
ing temperatures will be shown. 


JOHNSON, MatTTHey & Co., LTD, (STAND 
12100).—A section of this exhibit is devoted 
to the special products manufactured for the 
chemical and related industries, The method 
of presentation is basically photographic, 
in order that a broad impression of this 
varied field may be given. To represent the 
company’s activity in the supply of indus 
trial catalysts, a set of large ammonia 
exidation units, incorporating rhodium- 
platinum gauze catalyst nets and a formalde- 
hvde plant which makes use of silver gauze 
catalyst packs, is shown. The pouring of s 
batch of optical glass from a platinum-lined 
crucible is displayed, in indication of the 
very wide use of the metals as a crucible 
lining. Chemical process equipment, includ 
ing plant manufactured in solid silver, 
vessels lined with the metal and a unit pro- 
tected by massive silver electrodeposition, 
is illustrated by photographs and a model. 


Murex, Lrp, (Stanp 709) is showing in 
conjunction with its subsidiary companies, 
Murex Welding Processes, Ltd., which 
manufacture arce welding equipment and 
electrodes, and Protolite, Ltd., who distri- 
bute ‘* Prolite > hard metal tools, tips and 
wear-resisting parts. A very wide range of 
nietals, non-ferrous and ferrous alloys and 
salts of tungsten, molybdenum and vana- 
dium are produced by Murex, Ltd., and a 
representative collection of these will be on 
view, 

SAUNDERS VALVE Co., LTD. (STAND D129), 
—Prominent among the models of Safran 
pumps to be exhibited is the self-contained 
unishaft electric set. Extremes in_ the 
range of sizes, from 3 in. to 5/6 in., will be 
emphasised by displaying the smallest model 
fixed to the flange of the largest. A medium 
size model (13 in.,;2 in.) will be demonstrat- 
ing ‘‘ good delivery ” by continuous, rock- 
steady running, and a fourth example will 
indicate its suitability for fixing in any posi 
tion. For operation in remote situations 
there are petrol, paraffin and diesel-engined 
pumps again available as self-contained (unt 
shaft and uni-built) sets of compact, rigid 
assembly and also as heavier direct-coupled 
units with sturdy bedplates and _ flexible 
couplings, 

STEEL & Co., LTD, (STANDS B617 and D 
Outdoor.—Steel & Company, Ltd., designers 
and manufacturers of mechanical hand- 
ling plant and equipment, is showing 


(Continued at foot of next page) 
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Promoting Textile Technology 


Growing Support and Activity of the Textile Institute 


HE growth and virility of the Textile 
Institute were recorded in the report. of 


the council presented at the 
held at Preston on April 27. 
The report frankly acknowledges — that 
numbers are not the only criterion of sue- 
cCCSS, which must also be dependent oh action 
and usefulness. It notes, however, the 
healthy interest in the activities of the 
Institute shown by the average increase of 
nearly 60 new members each month. Mem- 
bership rose to 4351, a net gain of 623, after 
allowing for deaths, resignations, etc. 


annual meeting 


Information and Education 

The importance of conferences was empha 
sised, as by this means it was possible for 
the practical man of experience to share his 
accumulated knowledge to the benefit of 
others, and by discussion to find wavs of 
overcoming difheult problems. 

During 1948 over one hundred meeting: 
had bcen held by the Institute’s 13 section 
und branches, and productivity had been 
shown to be the industry's main concern. 

In education it was shown that an increas- 
ing number of voung men and women enter. 
ing the industry were making the A.T.T. 
their ultimate target. Applications for the 
institute's diplomas in 1948 had _ totalled 
291, nearly twice as many as in any previous 
vear. Since the Roval Charter had been 
received in 1925, there had been 2194 appli- 
cations made, and 1308 diplomas had _ been 
oranted., 

A great deal of encouragement by means 
of awards and competitions had been given 
to students, and the number of candidates 
for National Certificates in Textiles con- 
tinued to rise. Since the inception of the 


B.1.F. REVIEW 
(Continued from previous page) 


blocks. 


working 


its electric hoist 
iiteresting is the 
the gears of this lifting unit. Visitors 
will be able to examine the careful 
manner in which complete enclosure of all 
working parts has been obtained, and the 
strength and efficiency achieved. Also show 
ing are the latest “ electric eel *’ industrial 
trucks. The three models on show are the 
30-cwt. Loadearrier, the 50-ewt, Low-lift and 
the Tractor. At Stand D Outdoor is shown 
a range of Mobile cranes, including the 123 
ton model now in use by numerous construc 
tion companies. 


THos. W. WARD, 


Particularly 
model of 


LTD., AND SUPSIDIARY 


scheme in 

and = 101% 

awarded. 
Considerable 


1935. there had been 519 Highe: 
Ordinary National certificates 


work had been achieved in 
standardisation. The importance of repr 
sentation on the British Standard Institu 
ijon's committees dealing with textiles 
revealed bv the need to obviate the placing 
of demands on the industry which couid ) 
be met. 

New handbooks on textil technology und 
the Institute’s first Year Book had 
published, while plans were in hand, in co 
operation with the Society of Dyers and 
Colourists, for an annual review of textil 
progress, the first issue of which was expected 
in 1950. 

The necessity for wider publhie relations for 
textiles had been recognised by closer asso 
clation with Public Relations Officers. 
libraries, students, youth emplovment officers. 
etc. While as a result of the Institnte’ 
representations the Ministry of Labour and 
National Service had undertaken to 
a booklet on textiles im thi 
of Careers.’’ 

Expenditure had again exceeded income i) 
1948. but this defieleney (met trom th 
Development Fund). was due to a polices | 
expansion and development intended — to 
cover a period of years. 


Was 


bye ct) 


include 


Series ; Chow 


Fewer Retreads.—Production of retread 
i: 1948 by members of the Retread Mann 
facturers’ Association again topped th 
million mark—1,171.790. This is 29.916 
short of the record set up in 1947. Car sizes 
numbering 757.999 were 133.931 fewer than i 
1947. 


~ 


( OMPANIES (STANDS D745 and D Outdoor). 

The subsidiary companies represented are : 
Darlington Railway Plant & Foundry Co., Ltd.. 
railway track specialities; Widnes Foundry 
& Engineering Co., Ltd., specialised cast 
ings and fabricated vessels for the chemica|. 


gas, oil and allied industries; Geo, Cooper 


& Sons, nuts, bolts, light forgings; Lowmoor 
gest Yorkshire Lron, Ltd., wrought iron sec 
tions, plates and = special forgings; Silent 
Machine & Engineering Co., Ltd., food 
preparing machinery; John Smith (Keigh 
ley), Ltd., overhead travelling cranes, der 
ricks, ete., stone working machinery. Other 
niembers of the group have separate stands. 
notably Thos, Smith & Sons (Rodley), Lid.. 
Marshall Sons & Co., Ltd... Marshal! 
Richards Machine Co., Ltd 
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Personal 


HE Honorary Fellowship of the Textile 

Institute, the highest award the institute 
can bestow—there have been only eight 
previous recipients—is to be conferred on 
Dr. D. A. CurBBeEens, of the British Cotton 
Industry Research Association. This is to 
recognise his work on the chemistry of 
cellulose and the development of analytical 


and testing methods for the control of 
bleaching, mercerising and dyeing. He 


evolved a precise test for the factory con- 
trol of operations in which fabrics are 
easily damaged, and has seen it adopted in 
every part of the world where cotton and 
linen fabrics are finished, 

A former colleague of 


Dr. Chbbens at 


the BCIRA, Dr. 8S. A. SHORTER, is to 
receive the Warner Memorial Medal, in 


recognition of original investigation, the 
results of which have been published in the 
institute’s Journal. Dr. Clibbens was a 
recipient of the Warner Medal in 1947. 


The University of Pennsylvania Press has 
announced the appointment of MR. HENR\ 
M. Leicester, professor of biochemistry, 
College of Physicians and Surgeons in San 
Francisco, as editor-in-chief of Chymia : 
junual Studies in the History of Chemis 
try. Dr. Leicester is chairman of the 
History of Chemistry Division, American 
Chemical Society, and associate editor of 
the Journal of Chemical Education. Pkor. 
JOHN READ, professor of chemistry and 
director of the Chemistry Research Labora 
tory, University of St. Andrews, is the new 
assoviate editor of Chymia. 


Mr. J, STANLEIGH TURNER has resigned 
ihe deputy chairmanship of the East Mid- 
ands division of the National Coal Board, 
io which he was appointed in September, 
1946. He will remain a part-time director. 
Mr. Turner is this year’s president of the 
Coal Utilisation Joint Council, of which he 
Was one of the first members. 


Mr. WItttam JONES, of Hafod, Ruthin, 
4 wartime coal controller for Wales, has 
deen appointed a part-time member of the 


South-Western Divisional Coal Board 
iperating the South Wales coalfield. He is 


already a part-time director of the Wales 
Gas Board. : 


o % 


Mr. P. A’ BERRY, works director of 
Felton, Grimwade & Duerdins, Pty., Ltd.., 
has been appointed a director cf Drug 
Houses of Australia, Ltd., in place of Mr. 
W. RUSSELL GRIMWADE who has resigned. 
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Sir Wyndham Dunstan 


The dgath was reported last Week of 
Sin WYNDHAM- DUNSTAN, distinguished 
chemist and scientist, whose services to 
the Imperial Institute, which he directed 


for over 20 years, were in a large ineasure 
responsible for the active and enterprising 
character of the present organisation. Sir 
Wyndham Dunstan was born in 1861, edu- 
cated at Bedford School, and became 
University lecturer in chemistry in it+ rela. 
tion to medicine at Oxford in 1885 

He joined the Pharmaceutical Society as 
Professor of Chemistry and later occupied 
the chair of Professor of Chemistry at St. 
Thomas’s Hospital from 1892-1900. 

For many years he took an active interest 
in the Cheniuecal Society of which he was 
secretary from 1893-1903, and vice-president 
for the following three years. He was 
elected a Fellow of the Royal Society early 
ili his career and served as a member of the 
council during 1905-1907. 

During his 30 years’ association with the 
Imperial Institute, of which he wa- director 


(in succession to the late Sir Frederick 
Abel), from 1903 to 1924, Sir Wyndhan 


Dunstan was largely responsible for making 
the institute the chief centre of scientific 
and technical information on the econcmic 
resourees of the British Commonwealth. 
Under his guidance the laboratory work was 
sreatly increased, while it was through his 


initiative that the reorganisation and 
development of the public galleries took 


place, with their collections of products of 
all countries of the Commonwealth. 
With an enthusiastic staff, Sir Wyndham 


(Continued at foot of next page) 
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Next Week’s Events 


MONDAY, MAY 2 


British Industries Fair.—Opening of the 
Zsth Fair at Earls Court and Olympia. Lon- 


don, and at Castle Bromwich, Birmingham. 
Society of Chemical Industry. London: 
london School of Hygiene and Tropical 


Medicine, Keppel Street, W.C.1, 6.30 p.m. 
Annual general meeting. Dr. M. PL. Balfe: 

Leather: The Scientific Background to a 
Traditional Industry.”’ 


TUESDAY, MAY 38 

Institution of Works Managers. Shefficld: 
Royal Victoria Station Hotel, 7 p.m. D. F. 
kivans-Hemming: °° Personnel Administra- 
Moni. 

Electrodepositors’ Technical Society (Mid 
lands Centre). Birmingham: James Watt 
Memorial Institute, Great Charles Street. 
6.30 p.m. W. I. Brettell: °° Ventilation and 
.xhausting Systems.’ 

Council of Industrial Design. London: 
Murray House, Petty France, S.W.1. 
Jointly with the Institute of Packaging and 
the Printing, Packaging, and Allied Trades 
esearch Association. Exhibition of flexible 
commercia] packs and packaging materials, 
until May 31. 


WEDNESDAY, MAY 4 

British Association for Commercial] and 
Industrial Education, Manchester: One-day 
conference. 

Society of Public 
Analytical Chemists. 


Analysts and Other 
London: 26 Portland 
Place, W.1, 7 p.m. W. Bb. Emery and A. D, 
Walker: *‘ The Colorimetic Determinat'on of 
Streptomycin B (Mannosidostreptomycin) * 
H. G. Rees and P. O. Dennis: ** Chemical 
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Determination of Nicotinic Acid in |oo 
l’roducts ae H. Holness : ; Reductio: 
Antimonial Tin Solutions with Metal! 
Nickel and Cobalt.” 
THURSDAY, MAY 5 
The Chemical Society. Nort! Wales: 


Bangor, University College of North Wales, 


5.30 p.m. Joint meeting with University 
College of North Wales Chemical Society, 
Prof. E. L. Hirst: Lecture, 


British Institution of Radio Engineers, 
Manchester: Reynolds Hall, College of Tech 
nology, 6.45 p.m. W. G. Roberts: ** Ceram 
Capacitors.” 


‘Pharmaceutical Society. Manchester 
Council Chamber, Houldswort! Hall, 7.45 
pin. Junior branch: annual veneral meet 
Ing. 


Leeds Metallurgica] Society. Leeds: Un 
versity, 7 p.m. Annnal general meeting an¢ 
students’ papers. 


FRIDAY, MAY 6 
Society of Chemical Industry. birminz 
ham: University, Edmund Street, 6.30 p.n 
Annual election and business meeting. 
Association of Special Libraries and In- 


formation Bureaux (Northern Branch 
Edinburgh: The Royal Society of Edin- 


burgh, George Street. One-day conference 
and discussion. Speakers include: P. W 
Thomas on ‘‘ The Problems of the Technica! 
Society Library.’’ 

Royal Statistical Society (Industrial Appl 


cations Section). London: Elma Lighting 


Service Bureau, Savoy Hill, W.C.2. Forum 
Prof. E. S. Pearson, Dr. B. P. Dudding 
Phillip Lyle, and E. C. Fieller; chairma 


I) Newman. 





OBITUARY 
(Continued from previous page) 

Dunstan did much to expand and develop 
overseas industries connected with cotton, 
rubber, vegetable oils, fibres, tan 
uing materials, timber, drugs, tobacco. etc. 
After his early investigations on the quality 
of Indian coal (1898), he suggested the estab 
lishment of colonial mineral surveys in 
Nigeria, Nyasaland, and Ceylon, which were 
carried out under the auspices of the 
Imperial Institute, and which laid the foun 
dations of the present colonial 
SUrVeYVs, 


COCOa, 


seological 


Dk. ALBert MYLIUs, president of J. R. 
Geigy. Ltd., Basle, died on April 10, after 
« Short illness. He was for 50 vears inti- 
mately connected with the company’s 
expansion, both in Switzerland and abroad. 


Dr. WALTER GYGAX, deputy-director 
the Dr. A. Wander, A.G., Berne. died o1 
Good Friday. He had been ou the staf 
the Swiss company for almost three decade- 





Good Relations 

Mr, WALTER NELLIES, veteran secretary 
of the National Union of Shale Miners and 
Oil Workers, in his last report compliments 
the management of Scottish Oils, Ltd., anc 


especially Mr, Robert Crichton, tmanag- 
ing director. Mr. Nellies, who _ ihias 


retired after 30 years’ service to the 
union, records that he has found the 
management alw ays prepared to meet union 
demands if it could do so, and that co-opera 
tion spread throughout the organisation. 
The new secretary of the union is Mr. James 


M’ Kelvie. 
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Guerdon of Gold.—An allocation of gold 
tas been made to allow each of more than 
00 employees of the Dunlop Rubber Com- 
any with 30 vears’ service to receive a gold 
ladge. 

Physical Laboratory Visit.—An ~~ open 
lay ‘' 1s to be held on May 26 from 2.30— 
j p.m. by the National Physical Laboratory, 
Teddington, to give industrial organisations 
j chance to see the wide range of scientific 
research and _ investigation undertaken. 
Applications should reach the director not 
later than May 14. 


Scottish Ceramics.—Production in _ the 
ceramics industry in Scotland is reported to 
be severely limited by the deferment of new 
vonstruction. Some sections have been 
obliged to reduce output, pending the full 
revival of constructional work. One interest- 
ng development is the plan to introduce 
dectric furnaces to the Highlands so that 
wal clay deposits can be investigated. 


Record Whale Catch.—The 90 Br.cish 
members of the 500 crew of the 15,000-ton 
whale factory ship Balaena were paid off in 
Liverpool last week with the highest pay 
packets of any employed in the vast Ant- 
arctic fleet. None received less than £400. 
The Baleena’s caicher fleet caught 2500 blue 
and sperm whales, yielding 196,400 barrels 
of oil (82,753 tons). This is the season’s 
record and the three other British factory 
vessels operating in the Antarctic had totals 
almost as large. 


Paper Firm’s Plans.—Schemes for the 
'reater diversification of business were men- 


ioned by Sir Eric Bowater in his address 
it the annual general meeting of the 


30water Paper Corporation. Negotiations 
were in progress, he said, with an American 
concern for production in this country of 
ther processed paper products, but authority 
till had to be obtained. If arrangements 
vere satisfactory it was intended to erect the 
lecessary factory in one of the development 
reas. 

Coal Production.—Official figures relating 
© coal production in Britain in the week 





nding April 16, which included Good 
Friday, show that the total output of 
3,912,800 tons was some 131,000 tons 


tigher than in the comparable Good Friday 
week of 1948. Total output for the year to 
April 16 was 63,782,800 tons (deep-mined 
40.545 million tons, opencast 3,237,300 tons) . 
compared with the total for the first 15 
weeks of 1948, 60,883,200 tons (deep-mined 
7.718.100 tons, opencast 3 165.100). 


H 
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Home llews Stems 


Savings Record.—National Savings by 
employees of the Dunlop Rubber Company 
act Fort Dunlop have set up a record in the 
first quarter of this year, The total, £25,190 
ix £5000 more than last year and much 
higher than in any of the war years. 


KID Exemption.—The Treasury has 
made an order under Secticn 10(5) of the 
Finance Act, 1926, exempting 2-ethyl hexoic 
acid and calcium-ortho-iodoxybenzoate from 
Key Industry Duty for the period April 14, 
until June 80. The Order is * The Safe- 
guarding of Industries (Exemption) (No. 2) 
Order, 1949,’’ and is published as Statutory 
Instruments, 1949, No. 696. 


Change of Address.—To keep in closer 
touch with work and stocks. Reed Brothers 
(Engineering), Ltd., has increased the office 
accommodation at its Millwall works so 
that all staff will be under one roof. From 
April 25 all communications should be 
addressed to: Replant Works, Cuba Street, 
Millwall, London, E.14 (telephone: EAST 
1081/5). 


Paper, Printing, and Ink Symposium.— 
Developments in paper, printing methods, 
und printing inks are to be the subject of 
a symposium to be held by the technical 
training scheme for the printing ink industry 
on Saturday May 14, at 10.30 a.m., at the 
Royal Institution, Albemarle Street, London, 
W.1. Speakers in the three industries will 


be R. F. Bowles. R. B. Fishenden, and 
Dr. Julius Grant. 
More Nylon Polymer.—The new nylon 


plant about to come into operation at the 
Billingham-on-Tees works of Imperial 
Chemical Industries, Ltd., will produce at 
the outset 5000 tons of nylon polymer 
annually. When working at full production 
about 550 people will be employed. The 
bulk of the output will go to British Nylon 
Spinners and the rest will be transferred to 
the I.C.I. plastics factory where it will be 


converted into various grades of imonofila- 
ments. 
SCI Meeting.—A varied programme of 


lectures. tours, and social events has been 
arranged for the 68th annual meeting of the 
Society of Chemica] Industry to be held in 
Manchester from July 11-15. Principal items 
of the first two days will be the reception 
by the chairman of the Manchester section, 
and the presidential address. On July 13 
the Society’s medal will be presented to 
Foster D. Snell, who will give an address. 
The Ivan Levinstein Memorial Lecture is to 
be delivered by P. Karrer on July 14. 
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Commercial Intelligence 


The following are taken from the printed reports, but we 
cannot be responsible for errors that may occur. 


Mortgages and Charges 


(Note.—The Companies Consolidation Act of 1908 
tay that every Mortgage or Charge, as described 
erein, shall be registered within 21 days after its 
creation, otherwise it shall be void against the liquidator 
and any creditor. The Act also provides that every 
company shall, in making its Annual Summary, specify 
the total amount of debt due from the company in 
respect of ali Mortgages or Charges. The followi 
Mortgages and Charges have been so registered. In eac 
case the total debt, as specified in the last available 
Annual Summary, is also given—marked with an *— 
followed by the date of the Summary, bat such total may 
have_been reduced.) 


Satisfaction 


ADAM HILGER, Ltp., London, E.C. (M.S.. 
30/4/49.) Satisfaction, March 14, of mort 


gage and charge registered November 9. 
1945 





Company News 


The name of Alkyl Aryl Chemicals, Ltd., 
85 Gracechurch Street, E.C.3. has 
changed to Alkyl Aryl Products, Ltd. 

F. W. Berk & Co., Litd., on April 28, 
offered for sale 200,000 43 per cent cumulativ: 
preference shares of £1 each at 21s. and. 
240,000 ordinary shares of 2s. 6d. at 15s. 3d. 
Issued capital consists of 200,000 preferenc 
and 800,000 ordinary shares. Profits of the 
company and its subsidiaries in 1948 
amounted to £94,768. 

The Distiller’s Co., Ltd. The directors 
have declared a dividend on the preferenc: 
stock for the six months ended March 381. 
1949, of three per cent less tax, payable on 


Mav 14. 


been 


New Companies Registered 
Autosan Products, Ltd. (467,214). 


Private company. Capital £10,000. Manu- 
facturers of chemicals, solvents, drugs, oils, 


etc. Directors: E. Hopkins, Col. Wm. 
B. J. O. Mitford, C. Macdonald. Reg. 
office: Ya Craven Hill, W.2. 

Deainit Co., Ltd. (467,226). Private 
company. Capital £100. Manufacturers of 
cleansing materials, chemicals, fertilisers, 
etc. Directors: J. Watson, H. E. Senior. 
Keg. office: 21 Ely Place, E.C.1. 

Delmarco, Ltd. (467,327). Privat 
company. Capital £3,000. Objects: To 


acquire the business of detergent and manu- 
facturers’ ageits carried on as ‘* Delmarco 


Company at 367 Wigan Road, Leigh. 
Lancs. Directors : D. Jones, Wr. 
McConville, E. V. Cooper, A. S. Knowles, 
F. Bamford. 53 Railway Road, Leigh, 


Lancs. 
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Irish Herbals (Herbalists and Growers), 
Ltd. (12,836). Private company. Capital 
£5,000. Manufacturers of herbs, acids, ete. 
Subseribers: H. J. W. Downey, R. V. H. 
Downey, 118 Grafton St., Dublin. 


Leopold Weis (Oils and Oil Seeds), Ltd, 
(467,157). Private company. Capital 
£10,000. Objects: To acquire the business 


of an oil and oil seed broker now carried on 


by L. Weis at 24 St. Marv Axe, E.C.3. 
Directors: L. Weis, Mrs. M. A. Weis, 
Miss E. E. Hack. Sol: Waltons and Co., 


101 Leadenhall St., E.C.3. 


Orbro Products, Ltd. (467.360) = Privat 
company. Capital £100. Manufacturers of 
soap, oils, etc. Directors : F. Hornett, E. E. 
Hornett, Registered office : Manor Way 
Farm, Gooseley Lane. Barking Bye-Pass 
toad, Barking. 


Chemical and Allied Stocks 
and Shares 


HE better tendency which was develop 

ing in stock markets was checked by the 
Chinese news, buyers showing caution and 
prices in all sections losing part of earlier 
vains. British Funds remained active and 
were again higher on balance in anticipa 
tion of the British Gas stock terms and the 
pending initial business in this latest 
nationalisation security. 

There has been no large-scale switching 
from shares of gas companies into industrial 
and other shares to escape the exchange into 
Gas stock. But the market believes that 
investors will realise more widely the extent 
to which the exchange into Gas stock will 
reduce their income and that there may 
therefore be a good deal of selling. 


Before receding with the general trend 
of markets, industrial shares were stimu- 
lated by the record Imperial Chemical 


results. The jump of over £3 millions in net 
profits—from £7,646,933 to £10,850,414— 
exceeded best expectations and the shares 
have responded with a jump to 46s. 74d., 
at which there is a yield of 43 per cent. 
Judging from the preliminary figures, it 
would appear that nearly 30 per cent has 
been earned on the ordinary shares, and it 
seems certain the company will derive much 
fuller benefit this year from the new capital 
raised in 1948. 

Monsanto Chemical remained under the 
influence of the report and accounts and 
changed hands around 57s. 6d. Elsewhere, 
Fisons were 50s. 9d, and Burt Boulton & 





Haywood 27s, 6d. Albright & Wilson have 
been firm at 30s. 3d., Brotherton 10s. shares 
strengthened to 20s. 74d.. Bowman Chemi- 
cals 4s. shares were 7s.. 





Roake Roberts 5s.3: 


has 
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ydinary 30s. 6d. and Amber Chemical 2s. 
wares changed hands around 7s, British 
Glues & Chemicals 4s. shares have been 
frm at 18s, and William Blythe 3s. shares 
ansferred up to 21s. 9d. Among pre- 
rence shares, W. J. Bush 5 per cents were 
is.. L. B. Holliday 4; per cents 22s, 443d. 
ad British Chemicals and Biologicals 4 
yr cents 20s. Yd. 

British Aluminium have been steady at 
fs, 3d. on the statements at the imeeting, 
(uited Molasses eased to 47s. prior to the 
jvidend announcement, the units of the 
jistillers Co. at 27s. 6d. remained firm and 
lorax Consolidated have been steady at 5us, 
Shares of companies with plastics interests 
were again easier, particularly Kleeman at 
4s. 44d., awaiting the interim dividend 
news. British Xylonite came _ back to 
is. 3d. after an earlier rally, De La Rue 
rere 37s. and British Industrial Plastics 2s. 
hares steady at 6s. 

Associated Cement have eased slightly to 
is. 6d, The company’s results will be 
sued slightly later on this occasion because 
{ the longer time taken to prepare the first 
wnsolidated accounts for the group. ‘The 
ircularisation of shareholders by the com- 
yany will bring in the support of share- 
wlders in opposing nationalisation of the 
ement industry. Other cement shares were 
rm with British Portland at 90s. 74d., 
‘unnel Cement 47s, 6d. and Rugby Cement 
is. 9d. Elsewhere, British Plaster Board 
vere 22s. 10} 

[ron and steels have been well maintained, 
ind in other directions, Babeock & Wilcox 
irmed up to 67s. 6d, in anticipation of good 
results. ‘Tube Investments strengthened to 
lose on £623, and General Refractories held 
leir recent improvement to 24s. 6d, 

Boots Drug at 53s. 9d. were little changed 
| balanee, Beechams deferred were 16s. 
ad Sangers 32s. 14d. Glaxo Laboratories 
were prominent among shares considered in 
ile market to offer future bonus prospects, 
ut at £23 held only part of an earlier rise. 
british Drug Houses 5s. shares have changed 
lands around 7s, 9d. 

Oils receded, Anglo-Iranian to £8 1/32, 
hile Shell were 66s. 3d. and Burmah Oil 


ils. 3d 


Canadian Profits Reduced.—A drop in 
“erating and net profits for both the 
bbruary quarter and first six.months of the 
wmpany’s fiscal year (since September 30) 





ave 
ures 
»mi- 


ws. 


i reported by Canadian Industrial Alcohol 
., Ltd.. and subsidiaries, For the six- 
tonth period operating profits were 


$1,169,774 against $1,690,650 a year ago and 
tal income was. $1,296,358 compared with 
8! 942,864, 
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RISING SCALE OF JAPANESE 
DYESTUFFS 


AVAN’S dyestuffs manufacturing 

capacity, now aggregating 11,770 tons 
annually, may be increased under the five- 
year plan to 28,500 tons by the end of the 
fiscal year 1953. The news has called to 
mind the very rapid expansion of Japan's 
dyestuff industry in the inter-war period 


when large quantities were shipped to 
China and other Asiatic markets by the 


Mitsui Bussan Company. The strength of 
this subsidiary of the Mitsui Empire was 
reflected by the fact that even 1.G. Farben- 
industrie, the world’s leading pre-war dye- 
stuff exporter, found it difficult to sell its 
products in markets served by the Japanese 

During the war period, Japan’s dyestuft 
output aggregated roughly 7000 tons a vear, 
equal to about one-tenth of the pre war 
figure. 

The immediate post-war period iimposed 
great difficulties. In addition to the general 
uncertainty as to the country’s status in 
world markets, dyestuff production was 
much hampered by the coal shortage and by 
the lack of other basic products. However, 
the fairly rapid rehabilitation of her textile 
manufacturing industries encouraged a 
revival of dyestuffs manufacturing, and cut- 
put for the fiscal year 1948 is estimated to 
have amounted to roughly 7500 tons. a large 
part of which was destined for export. 


More Lancashire Steel ? 


The view that Merseyside’s unemployment 
problem could be eased if Lancashire steel 
output were considerably greater was ex- 
pressed by Mr. John E. James, chairman of 
the Lancashire Steel Corporation, when he 
opened the British Iron and Steel Federa- 
tion’s exhibition in Manchester, on April 20. 
Explaining that the establishment of greater 
steel-producing capacity in the area between 
Manchester and Liverpool would stimulate 
the setting up on Merseyside of industries 
concerned with processing of raw materials, 
he said: ‘‘On Merseyside there is an abund- 
ance of good, hard, intelligent labour wait- 
ing to be taken up. The day will come when 
Lancashire will produce enough steel for it 
to be taken up.’’ Instead of the 500,000 tons 
ut present being produced annually in the 
area, Lancashire steel output should be at 
least 1 million tons because of its large in- 
ternal demand. He forecast revolutionary 
changes in methods of steel production in the 
next few vears which would enable the out- 
put of steelworks to be stepped up by at 
least 334 per cent. 
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Prices of British Chemical Products 


HE industrial chemicals market has 

Jost »o time in resuming fully active 
trading conditions and delivery specifica 
tions from the chief consuming industries 
lave covered good volumes. New business 
is reported to be on a satisfactory scale and 
the flow of inquiries for shipment appear- 
to be undiminished. There have been ne 
important price changes and quotations, 
on the whole, remain steady. Formalde- 
hyde, hydroge» peroxide and arsenic have 
been in good request and a brisk inquiry 
for fertilisers is reported. Items for which 
there is a persistent demand include chlor- 
ate of soda and barium chloride and the 
firm undertone continues for practically the 
whole range of the potash chemicals, There 
has been a steady call for the lead oxides 
and also for zine compounds. There is 
nothing of particular interest to report on 
the coal tar products market, where quota- 
tions remain unchanged. 


MANCHESTER.—From the point of view >f 
new business, fairly active trading condi 
tions have been apparent during the past 
week on the chemical market here. Home- 
trade buying of the soda compounds and 
other leading heavy products has been on 
steady lines and a fair amount of additional 


business has been booked for shipment 
overseas. Meanwhile, the movement of 
supplies into actual consumption against 
existing orders has been on a satisfactory 
scale, especially to the cotton and _ wool 
textile and allied industries. In the ferti- 
liser market there is a continued brisk call 
for superphosphates, as well as for the 
nitrogenous fertilisers and the compounds 
Conditions affecting the tar products have 
been patchy, with the light distillates 
attracting most attention from buyers. 


GLASGOW .— Business in the Scottish chemi 
cal market during the past week has gencrally 
shown a slight improvement, although the 
earlier part of the week showed the reaction 
of the Easter holidays. There are several 
instances of reduced prices operating. The 
export market continues to show a fairl 
active flow of inquiries. Prices are stil 
proving competitive and a number of orden 
are heing received. 


Price Changes 
Rises: Ammonium carbonate, pyndine. 


Reductions: Ammonium bicarbonate, red 
lead, orange lead, white lead, litharge, 
zinc oxide, zinc sulphate. 


General Chemicals 


Acetic Acid.— Maximum prices per ton: 80% 
technical, 1 ton, £64; 80% pure, 
1 ton, £66; commercial _ glacial 
1 ton £79; delivered buyers’ premises 
in returnable barrels: £4 10s. per ton 
extra; in glass carboys, £7; demijohns. 
£11. 


Acetic Anhydride.—Ton lots, d/d, 119d. per 


lb. 

Acetone.—Small lots: 5 gal. drums, £90 
per ton; 10 gal. drums, £85 per ton. 
In 40/45 gal. drums less than 1 ton, 


£70 per ton; 1 to 9 tons, £69 per ton; 
10 to 50 tons, £68 per ton; 50 tons and 
over £67 per ton. 

Alcohol, Industrial Absolute.—50,000 gal. 
lots, d/d, 2s. 73d. per proof gallon; 5000 
gal. lots, d/d, 2s. 103d. per proof gal. 

Alcohol, diacetone.—Small lots: 5 gal. 
drums, £133 per ton; 10 gal. drums. 
£128 per ton. In 40/45 gal. drums: 
less than 1 ton, £113 per ton; 1 to 9 
tons, £112 per ton; 10 to 50 tons, £111 
per ton; 50 to 100 tons, £110 per ton: 
100 tons and over, £109 per ton. 

Alum.—Loose lump, £17 per ton, 
MANCHESTER : Ground, £17 10s. 

Aluminium Sulphate.—Ex works, £11 10s. 
per ton d/d. Mancuestrer: £11 10s. 


f.o.r. 


Ammonia, Anhydrous.—ls. 
per lb. 

Ammonium. Bicarbonate.-2 cwi. non 
returnable drums; 1 ton lots. £40 per ton. 


9d. to Qs. 3d. 


Ammonium Carbonate.—1 ton lots: lump 
£52 10s., ground £55 10s. per ton d/d mm 
5-cwt. casks. MANCHESTER: Powder, 
£50 d/d. 


Ammonium Chioride.—Grey galvanising} 


£22 10s. per ton, in casks, ex wharf. 
Fine white 98%, £21 to £25 per ton. 
See also Salammoniac. 

Ammonium Nitrate.—D/d, 
ton. 

Ammonium Persulphate.—MaNcHEsTER: £5 
per cwt. d/d. 

Ammonium Phosphate.—Mono- and di- 
ton lots, d/d, £78 and £76 10s. per ton 

Antimony Oxide.—£162 10s. per ton. 

Antimony Sulphide.—Golden, d/d, as tea 
quantity, etc., 4s. to 5s. per Ib. 

Arsenic.—Per ton, £40 5s. to £41 5s., 


£18 to £20 pe 


according to quality, ex store. 
Barium Carbonate.—Precip., d/d; 2-ton Jots 
£25 15s. per ton, bag packing, ex works 
Barium Chloride.—£35 to £35 10s. per ton 
Barium Sulphate (Dry Blanc Fixe) .—Precip. 
4-ton lots, £26 10s. per ton d/d; 2-ton 
lots, £26 15s. per ton. 
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POTENTIOMETER 
TYPE D-72-A 


For all measurements based on potential difference 


Measures from—0-01 volt to + 1-92 volts 
on three ranges of x 1, x 0-1 and x 0-01. 


Smallest subdivision on x 0-01 range, 
10 microvolts. 


Small negative reading ensures absolute 


neve velie gacition ACCESSORIES FOR USE 
Accurate current control by stud rheostat WITH THIS INSTRUMENT 
and slide wire. VOLT RATIO BOX ..._.. TYPE A-202-A 
Separate standard cell balancing circuit. WESTON STANDARD CELL TYPE D- 402 

. + : . GALVANOMETER .... .. TYPE D-41-A 
Terminals for two external circuits selected LAMPSTAND .. TYPE D-74-A 
by switch. 











MUIRHEAD | 


Muirhead & Co. Limited, Elmers End, Beckenham, Kent. Telephone: Beckenham 0041-2 
FOR OVER 60 YEARS DESIGNERS & MAKERS OF PRECISION INSTRUMENTS 





C.R.C.3§ 
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Bleaching Powder. Spot, 35/37°., 
per ton in casks (1 ton lots). 

Borax.—Per ton for ton lots, in free 1l-cwt. 
bags, carriage paid: Commercial, granu- 
lated, £28; powdered, £30 10s. to 
£31 10s.; extra fine powder, £32 10s. 
B.P., crystals, £39; powdered, £39 10s. ; 
extra fine, £40 10s. Borax glass, per 
ton in free 1-cwt. waterproof paper-lined 
bags, for home trade only, carriage 
paid: lump, £77; powderea, £78. 

Boric Acid.—Per ton for ton tots in free 
l-cwt. bags, carriage paid: Commercial, 
granulated, £48; crystals, £53; pow- 
dered, £51-£53; cxtra fine powder, £5b. 
B.P., crystals, £61; powder, £62; extra 
fine, £64. 

Calcium Bisulphide.—£6 10s. to £7 10s. per 
ton f.o.r. London. 

Calcium Chloride.—70/72% solid, £8 12s, 6d. 
per ton, in 4 ton lots. 

Charcoal, Lump.—£25 per ton, 
Granulated, £30 per ton. 

Chlorine, Liquid.—£28 per ton d/d in 16/17 
ewt. drums (3-drum lots). 

Chrometan.—Crystals, 58d. per lb. 

Chromic Acid.—ls. 10d. to 1s. 11d. per lb., 
less 24%, d/d U.K. 

Citric Acid.—Controlled prices per lb., d/d 
buyers’ premises. For 5 cwt. or over, 
anhydrous, 1s. 6%d., other, 1s. 5.; 1 to 
5 cwt., anhydrous, 1s. 9d., other, 1s. 7d. 
Higher prices for smaller quantities. 

Cobalt Oxide.—Black, delivered, 7s. 74d. per 
lb. 


#18 10s. 


ex wharf. 


Copper Carbonate.—MANCHESTER: ls. 64d. 
per Ib. 

Copper Chloride.—(53 per cent), d/d, 
ls. 103d. per lb. 

Copper Oxide.— Black, powdered, about 


ls. 44d. per lb. 
Copper Nitrate.—(53 per cent), d/d, 1s. 84d. 


per lb. 
Copper Sulphate.—£42 10s. per ton f.o.b., 
less 2%, in 2-cwt. bags. 


Cream of Tartar.—100%. per 
£7 8s. per 1-2 ewt. lot, d/d. 
Ethyl Acetate.—10 tons and upwards, d/d, 
£115 per ton. 
Formaldehyde.—£31 
according to 
CHESTER: £32. 
Formic Acid.—85%, £64 per ton for ton lots, 
carriage paid. 90%, £67 5s. per ton. 


cwt., about 


casks, 
MAN- 


per ton in 
quantity, d/d. 


Glycerine.—Chemically pure, double dis. 
tilled 1260 s.g. £123 per cwt. Refined 


pale straw industrial, 5s. per cwt. less 
than chemically pure. 

Hexamine.—Technical grade for commercial 
purposes, about ls. 4d. per lb.; free- 
running crystals are quoted at 2s. 1d. 
to 2s. 3d. per lb.: carriage paid for bulk 
lots. 
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Hydrochloric Acid.—Spot, 7s. 6d to 8s 94 
per carboy d/d, according to purity 


strength and locality. 

Hydrofiuoric Acid.—59/60%, 
ls. 2d. per lb. 

Hydrogen Peroxide.—1s. 04d. per Ib. d/d, cai 
boys extra and returnable. 

Iodine.—Resublimed B.P., 10s. 4d. to 14s. 6d 
per lb., according to quantity. 

Iron Sulphate.—Tl’.o.r. works, £3 15s. to £{ 
per ton. 

Lactic Acid.—Pale, tech., £80 per ton; dari 
tech., £70 per ton cx works: barrel 
returnable. 

Lead Acetate.—Whiite, 120s. to 122s. per ewl 
Lead Carbonate.—British dry, ton lots, d/d 
£131 per ton. 
Lead Nitrate.—About 


casks. 


about Ils. t 


£116 per ton d/d i 

MANCHESTER: £115. 

Lead, Red.—Basic prices per ton: Genuine 
dry red lead, £121 10s.; orange lead. 
£133 10s. Ground in oil: red, £145 10s. 
orange, £167 10s. Ready-mixed lead 
paint: red, lots of 20 gals. and und» 
160 gals. in 1 gal. tins uncrated, 
£2 6s. 6d. per gal.; orange, 3s. 6d. pe: 
gal. extra over the price for red. 

Lead, White.—Dry English, in 8-cwt. casks, 
£131 per ton. Ground in oil, English, 
50-100 tons lots, £144 per ton. 

Lime Acetate.—Brown, ton lots, d/d, £18 to 
£20 per ton; grey, 80-82 per cent, ton 
lots, d/d, £22 to £25 per ton. 

Litharge.—£121 10s. per ton. 

Lithium Carbonate.—7s. 9d. per ib. net. 

Magnesite.—Calcined, in bags, 
£18 5s. 

Magnesium Carbonate.—Light, commercial, 
d/d, £70 per ton. 


ex works, 


Magnesium Chloride.—Solid (ex wharf), 
£27 10s. per ton. 
Magnesium Oxide.—Licght, commercial, 


d/d. £160 per ton. 
Magnesium Sulphate.—£12 to £14 per ton. 
Mercuric Chloride.—Per \|b., lump, 7s. 4d.; 
smaller quantities dearer. 


Mercurous Chloride.—8s. tc 9s. per Ib., 
according to quantity. 
Mercury Sulphide, Red.—Per lb., from 


10s. 3d. for ton lots and over to 10s. 7d. 
for lots of 7 to under 30 lb. 

Methanol.—Pure synthetic, d/d, £28 to £38 
per ton, 

Methylated Spirit.—Industrial 66° O0.P. 100 
gals., 4s. 8d. per gal.; pyridinised 64° 
O.P. 100 gal., 4s. lld. per gal. 

Nickel Sulphate.—I’.o.r. works, 3s. 4d. per 
lb. 

Nitric Acid.—£24 to £26 per ton, ex works. 

Oxalic Acid.—£128 to £133 per ton packed 
in free 5-cwt. casks. 
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Parafin Wax.—Nominal. 

Phosphoric Acid.—Technical (8.G. 1.500), 
ton lots, carriage paid, £61 per ton; 
B.P. (8.G.1.750), ton lots, carriage 
paid, 1s. 1d. per lb. 

Phosphorus.—Red, 3s. per lb. d/d; yellow, 
ls. 10d. per lb. d/d. 

Potash, Caustic.—Solid, £65 10s. per ton 
for 1-ton lots; flake, £76 per ton for 
l-ton lots. Liquid, d/d, nominal. 

Potassium Bichromate. — Crystals and 
granular, 99d. per lb.; ground, 10gd. per 
lb., for not less than 6 cwt.; 1l-cwt. 
lots, 4d. per lb. extra. 

Potassium Carbonate.—Calcined, 
£64 per ton for 1-ton lots, 
hydrated, £58 for 1-ton lots. 

Potassium Chlorate.—Imported powder and 
crystals, nominal. 

Potassium Chloride.—Industrial, 96 per cent, 
6-ton lots, £16.10 per ton. 

Potassium Iodide.—B.P., lls. 1d. to 12s. per 
lb., according to quantity. 

Potassium Nitrate.—Small granular crystals, 
76s. per cwt. ex store, according to 
quantity. 

Potassium Permanganate.—B.P., ls. ;' 
per lb. for 1l-cwt. lots; for 3 cwt. and 
upwards, ls. 8d. per lb.; technical, 
£7 14s. 3d. to £8 6s. 3d. per cwt., 
according to quantity d/d. 

Potassium Prussiate.—Yellow, nominal. 

Salammoniac.—First lump, spot, £48 per 
ton; dog-tooth crystals, £50 per ton; 
medium, £48 10s. per ton; fine white 
crystals, £21 to £25 per ton, in casks, 
ex store. 

Salicylic Acid.—MANCHESTER: Ils. 
3s. ld. per lb. d/d. 

Soda Ash.—58° ex depét or d/d, London 
station, £7 12s. 6d. to £8 7s. 6d. per ton. 

Soda, Caustic.— Solid 76/77%; spot, 
£19 per ton d/d. 

Sodium Acetate.—£41-£55 per ton. 

Sodium Bicarbonate.—Refined, spot, £11 10s. 
per ton, in bags. 

Sodium Bichromate.—Crystals, cake and 
powder, 8d. per lb.; anhydrous, 73d. 
per lb., net, d/d U.K. in 7-8 ewt. casks. 

Sodium  Bisulphite.— Powder,  60/62%, 
£28 7s. 6d. per ton d/d in 2 ton lots for 
home trade. 

Sodium Carbonate Monohydrate.—£25 per 
ton d/d in minimum tun lots in 2-ewt. 
free bags. 

Sodium Chlorate.—£52 to £57 per ton. 

Sodium Cyanide.—100 per cent basis, 8d. to 
9d. per lb. 

Sodium Fluoride.—D/d, £4 10s. per cwt. 





98/100% , 


ex store; 
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Sodium Hyposulphite.—Pea crystals 22s. 4d. 
per cwt. (2-ton lots); commercial, 1-ton 
lots, £16 per ton carriage paid. Pack. 
ing free. 

Sodium Iodide.—B.P., 10s. 2d. per Ib. te 
12s. ld. according to quantity. 

Sodium Metaphosphate (Calgon).—Flaked 
loose in meta] drums, £103 ton. 

Sodium Metasilicate.—£19 to £19 5s. per ton, 
d/d U.K. in ton lots. 

Sodium WNitrate.—Chilean Industrial, 97-98 
per cent, 6-ton lots, d/d station, £20 | 
per ton. 

Sodium Nitrite.—£29 10s. per ton. 
Sodium Percarbonate.—124% available oxy. 
gen, £7 per cwt. in l-cwt. drums. 
Sodium Phosphate.—Di-sodium, £32 10s. pe 
ton d/d for ton lots. Tri-sodiumn, 

£62 per ton d/d for ton lots. 

Sodium Prussiate.—9d. to 9d. per Ib. ex 
store. 

Sodium Silicate.—£6 to £11 per ton. 

Sodium Silicofluoride.—Ex store, nominal. 


Sodium Sulphate (Glauber Salt).—£8 per 
ton d/d. 

Sodium Sulphate (Salt Cake).—Unground. 
£6 per ton d/d etation in bulk. 
MANCHESTER: £6 5s. per ton d/d 
station. 

Sodium Sulphide. — Solid, 60/62%, spot. 


£23 per ton, d/d, in drums; broken, 
£23 15s. per ton, d/d, in casks. 

Sodium Sulphite.—Anhydrous, £29 10s. per 
ton; pea crystals, £20 10s. per ton 
d/d station in kegs; commercial, £12 to 
£14 per ton d/d station in bags. 

Sulphur.—Per ton for 4 tons or more, 
ground, £14 12s. 6d. to £16 17s. 6d., 
according to fineness. 

Sulphuric Acid.—168° Tw., £6 10s. to £7 10s 
per ton; 140° Tw., arsenic free £5 Qs. 6d. 
per ton; 140° Tw., arsenious, £4 15s. per 
ton. Quotations naked at sellers’ works. 

Tartaric Acid.—Per cwt: 10 cwt. or more 
£9; 5 to 9 ewt. £9 2s.; 2 to 4 ewt. £9 4s.} 
1 cwt. £9 6s. 

Tin Oxide.—l-cwt. lots d/d £25 10s. | 

Titanium Oxide.—Comm., ton lots, d/d, (56 
lb. bags), £102 per ton. 

Zinc Oxide.—Maximum prices per ton fo! 
2-ton lots, d/d; white seal, £97 15s.; 
green seal, £96 15s.; red seal, £95 5s 

Zinc Sulphate.— £31 per ton. 


Rubber Chemicals 
Antimony Sulphide.—Golden, 4s. to 5s. pe 
lb. Crimson, 2s. 74d. to 3s. per Ib. 


Arsenic Sulphide.—Yellow, 1s. 9d. per !b 


Barytes.—Best white bleached, £8 3s. 64 
per ton. 
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6d. 
ton 
ack. 
te 
Thirty volumetric solutions regu- 
ked larly used in most laboratories are 
now issued in concentrated form in sealed 
ton, ampoules. The contents of each ampoule, 
diluted with distilled water, make 500 ml. of 
7-98 accurately standardised* solution. 
” Their many advantages include : 
Storage without deterioration. 
KY: A comprehensive range can be stored in a 
small space. 
per Convenient for use in laboratories and 
un, for the equipment of mobile units and 
portable testing sets. 
ex Stability is retained under adverse climatic 
conditions. 
* The accuracy of solutions prepared as directed 
l. is within the factor limits of 0.999 and 1.001. 
per In cartons of seven ampoules (Price list on request) 
THE BRITISH DRUG HOUSES LTD. 
ind. B.D.H. LABORATORY CHEMICALS GROUP 
ry POOLE DORSET 
Telephone: Poole 962 Telegrams: Tetradome, Poole 
pot. LabC/CVS/r 
en, 
per 
ton 
| to 
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wee A of, 
per A uniform high-quality output is made GIVE 0) 


rksf possible by the installation of Bristol's consistently UNIFORM CONTROL 
Model 90 (Air-Operated) Controllers. 

4s These Controllers meet many industrial 
requirements where chart records are not 


required or where Temperature and Pressure 


— 
— 


— 





Recorders are already in use. They are of 


simple, robust construction, compact in 
size and easily installed. Designed around 
Bristol’s precision measuring elements as 
used in their notably dependable recorders, 
Model 90 Controllers give consistently uni- 
form results under the toughest conditions. 
Brochure E 104/B gives fult details and will 

be sent on request. 


Histo. 





Model 90 Temperature Controller 
embodies a precision measuri 

element and is available wit 
three types of sensitive system 
depending on the application. 
A wide choice of temperature 
range is afforded. 


Model 90 Pressure Controller 
The counterpart of the Model 90 
Temperature Controller. A wide 
choice of working ranges is made 
possible by the use of various 
types of precision elements 
standardised in Bristol's Pressure 
Recorders. 


f» 
a 


Lynch Lane, Weymouth, Dorset. "Phone: Weymouth 1845 & 1852. ‘Grams : “** Ampliset, "Phone, Weymouth ** 
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Cadmium Sulphide.—6s. to 6s. 6d. per lb. 

Carbon Bisulphide.—£37 to £41 per ton, 
according to quality, in free returnable 
drums. 

Carbon Black.—6d. to 8d. per |b, 
to packing. 

Carbon Tetrachloride.—£56 to £59 per ton, 
according to quantity. 

Chromium Oxide.—Grecn, 2s. per lb. 

India-rubber Substitutes.—White, 10 5/16d. 
to ls. 58d. per lb.; dark, 10}d. to Is. 
per lb. 

Lithopone.—30%, £36 15s. per ton. 

Mineral Black.—£7 10s. to £10 per ton. 

Mineral Rubber, ‘‘ Rupron,’’—£20 per ton. 

Sulphur Chloride.—7d. per |b. 

Vegetable Lamp Black.—£49 per ton. 

Vermillion.—Pale or deep, 15s. 6d. per Ib. 
for 7-lb. lots. 


according 


Nitrogen Fertilisers 


Ammonium Phosphate.—Not 
porarily unobtainable. 
Ammonium Sulphate.—Per ton in 6-ton lots, 
d/d farmer’s nearest station, in January, 
£10 6s. 6d., rising by 1s. 6d. per ton per 
month to March, 1949. 

Calcium Cyanamide.—Nominal; supplies very 


qucted—tem- 


scanty. 

Compound Fertilisers.—Pcr ton d/d farmer's 
nearest station, I.C.I. No. 1. grade, 
where available, £10 14s. 6d. L.C.I. 


Special No. 1, £16 1ls., rising by 2s. 6d. 
per ton per month to March, 1949. 

‘‘ Nitro-Chalk.’’—£10 4s. per ton in 6-ton 
lots, d/d farmer’s nearest station. 
Sodium Nitrate.—Chilean for 6-ton lots d/d 

nearest station, £11 per ton. 


Coal-Tar Products 


Benzol.—Per gal. ex works: 90's, 2s. 6d.; 
pure, 2s. 8}d.; nitration grade, 2s. 10}d. 

Carbolic Acid. — Crystals, 1l4d_ per Ib. 
Crude, 60's, 4s. 3d. MANCHESTER : 
Crystals, 103d. to 1s. O}d. per lb., d/d 
crude, 4s, 3d., naked, at works. 

Creosote.—Home trade, 64d. to 99d. per gal., 
according to quality, f.o.r. maker's 
works. MANCHESTER: 64d. to 99d. per 
gal. 

Cresylic Acid.—Pale, 98°, 3s. 9d per gal.; 
99°, 4s. 2d.; 99.5/100%, 46. 4d. 
American, duty free, 4s. 2d., naked ai 
works. MANCHESTER: Pale, 99/100%, 
4s. 4d. per gal. 


Naphtha.—Solvent, 90/160°, 2s. 10d. per gal. 


for 1000-gal. lots; heavy, 90/190°, 
2s. 4d. per gal. for 1000-gal. lots, d/d. 
Drums extra; higher prices for smaller 
lots. Controlled prices. 
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Naphthalene.—Crude, ton lots, in _ sellers 
bags, £8 ls. to £12 13s. per ton accord. 
ing to m.p.; hot-pressed, £14 15s. to 
£15 14s. per ton, in bulk ex works; 
purified crystals, £28 to £43 5s. per ton. 
Controlled prices. 

Pitch.—Medium, soft, home trade, 100s, per 
ton f.o.r. suppliers’ works; export trade, 
£8 5s. to £9 5s. per ton f.o.b. suppliers’ 
port. MANCHESTER: 100s. f.o.r, 

Pyridine.—90/140°, 21s. 6d. to 22s. 6d. per 
gal.; 90/169°, 19s. MANCHESTER : 19s. 64. 
to 22s. 6d. per gal. 

Toluol.—Pure, 3s. 24d. per gal.; 90's, 28. 4d. 
per gal. MANCHESTER: Pure, 3s. 234. 
per gal. naked. 

Xylol.—For 1000-gal. lots, 3s. 34d. to 3s. 64d. 
per gal., according to grade, d/d. 


Wood Distillation Products 
Calcium Acetate.—Brown, £15 per ton; grey, 
£22 
Methyl Acetone.—40/50%, £56 to £60 per 
ton. 
Wood Creosote.—Unrefined, from 3s. 6d_ per 
gal., according to boiling range. 
Wood Naphtha.—Miscible, 4s. fd to 5s. 6d. 
per gal.; solvent, 5s. 6d. to 6s. 6d. per 
gal. 
Wood Tar.—£6 to £10 per ton. 





Intermediates and Dyes (Prices Nominal) 

m-Cresol 98/100%.—Nominal. 

o-Cresol 30/31° C.—Nominal. 

p-Cresol 34/35° C.—Nominal. 

Dichloraniline.—2s. 84d. per Jb. 

Dinitrobenzene.—83d. per lb. 

Dinitrotoluene.—48/50° C., Q4d. per Ib.; 
66/68° C., 1s. 

p-Nitraniline.—2s. 5d. per Ib 

Nitrobenzene.—Spot, 54d. per lb. in 90-gal. 
druins, drums extra, 1l-ton lots d/d 
buyers’ works. 

Nitronaphthalene.—1s. 2d. per l|b.; P.G. 
Is. Od. per lb. 

o-Toluidine.—1s. per lb., in 8/10-cwt. drums, 
drums extra. 

p-Toluidine.—2s. 2d. per lb., in casks. 

m-Xylidine Acetate.—4s. 5d. per lb., 100%. 





Latest Oil Prices 
IONDON.—April 27.—The prices of LIN 
SEED, RAPESEED, COCONUT, PALM KERNEL, 
GROUNDNUT and WHALE OILS, as well as 
Acip OILs, are unchanged (THE CHEMICAL 
AGE, March 26, 1949). These prices con 
tinue for periods ending May 7 ir respect 
of unrefined oils, and May 21 for refined 
oils. LOSIN and TURPENTINE prices remain 

the same, according to grade. 
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V FILTERING AND IGNITION 
per CRUCIBLES 


al) : 


Precipitates can be filtered, ignited, and weighed all in the same vessel with 
ease and accuracy by even semi-trained staff. The crucibles are of the same material 
as the discs which are fused to them, and can be ignited to 1,000° C. 

The filter disc of every crucible is thoroughly tested for pore size and 
permeability by our expert examining staff before being passed. Average pore 
size and applications are identified with the following grades of porosity :— 





No. | (90 to 150 microns)—for filteration of coarse precipitates, coarse 
gases, and coarse grain material. 

No. 2 (40 to 90 microns)—for preparative work with crystalline 
precipitates. 

No. 3 (15 to 40 microns)—for fine precipitates, fine gas filters, and 
retention of fine material. 


No. 4 (5 to 15 microns)—for analytical and preparative work with 
very fine precipitates such as barium sulphate. 


T 
R 
E 

: O POROUS DISCS 
S 
L 


in the above-mentioned porosities can be supplied separately for customers’ 
own uses. 


Other apparatus incorporating VITREOSIL porous discs can be supplied 
to specification, and Grote-Krekeler combustion tubes are available. 


WRITE FOR DETAILS OF SIZES AND PRICES 


THE THERMAL SYNDICATE LT 


Head Office: WALLSEND, NORTHUMBERLAND 
London Office: 12-14, OLD PYE STREET, WESTMINSTER, S.W.! 
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CLASSIFIED 





ADVERTISEMENTS 








EDUCATIONAL 


Great Possibilities for 
QUALIFIED CHEMICAL ENGINEERS 


AST and far-reaching developments in the range of 

peacetime productions and markets of the Chemical 
Industry mean that the profession of Chemical Engineer- 
ing will be of great importance in the future and one 
which will offer the ambitious man a career of out- 
standing interest and high status. The T.1.G.B. offers 
a first-class training to candidates for the Chemical 
Engineering profession. 
Enrol with the T.1.G.B. for the A.M.I.Chem.E. Examina- 
tions in which home-study students of the T.1.G.B. have 
gained a record total of passes including— 


FOUR “MACNAB’”’ PASSES 





and 
THREE FIRST PLACES 


Write to-day for the “‘ Engineers’ Guide to Success ’’— 
free—containing the world’s widest choice of Engineering 
courses—over 200—the Department of Chemical 
Technology, including Chemical Engineering Processes, 
Plant Construction, Works Design and Operation, and 
Organisation and Management—and which alone gives 
the Regulations for A.M.I.Chem.E., A.M.I.Mech.E. 
A.M.I1.E.E., C. & G., B.Sc., ete. 


THE TECHNOLOGICAL INSTITUTE 
OF GREAT BRITAIN 
219, Temple Bar House, London, E.C.4 


SITUATIONS VACANT 


None of the vacancies in these columns relates to a man 

between the ages of 18 and 50 inclusive, or a woman between 

the ages of 18 and 40 inclusive, unless he or she is exempted 

from the provisions of the Control of Engagement Order, or 

the vacancy is for employment exempted from the provisions 
of that order. 


A® expanding Middle East Oil Company urgently 
requires an Assistant Engineer to work initially in 
the London Office and be willing to accept transfer to 
the Persian Gulf after one year. Should possess B.Sc. 
Degee in Chemical or Mechanical Engineering. Will be re- 
uired to assist in duties involving loading and bunkering 
acilities, oil gas distribution, and other oil control duties. 
Some experience of these duties essential. Experience in 
oi] bunkers control with docks operating group of the 
Royal Engineers may be advantageous. Age 25-30. 
Salary starting £600-£700 per annum according to age 
and experience. Write, giving brief details, for applica- 
tion form, and quoting LO 133, to Box ‘‘ P.Y.,”’ c/o 
J. W. Vickers & Co., Ltd., 7/8, Great Winchester Street, 
London, E.C.2. 


HEMICAL Engineers, experienced in Plant Design 

and Layout, are required by Chemical Manufacturers 
in the North West. Salary according to qualifications, 
age and experience. Voluntary Superannuation Scheme. 
Write, giving particulars, to Box No. 2800, THE CHEMICAL 
AGE, 154, Fleet Street, E.C.4. 


CHEMICALS AND PHARMACEUTICALS ETC. 
EXPORT 








XPERIENCED Gentleman wanted to manage well 

established department. Salary, commission— 
permanency. Box No. 2796, THE CHEMICAL AGE, 154, 
Fleet Street, London, E.C.4. 


RESEARCH CHEMISTS. The Midland Tar Distillers, 
Lid., Oldbury, Nr. Birmingham, have vacancies in 
their research department for Chemists with good 
Degrees in Chemistry. A few years’ industrial experience 
an advantage. Good salaries will be paid to qualified 
men, and a contributory pensions scheme is in operation. 
Apply, with full particulars, to PERSONNEL MANAGER, 





SITUATIONS VACANT 





M 430R OIL COMPANY has a number of vacancies in 

senior positions for experienced (a) CHEMISTS; 
(b) CHEMICAL and DEVELOPMENT ENGINEERS for 
their refinery in the Middle East. 

(a) CHEMISTS—Candidates should possess an Honours 
Degree in Chemistry or Physics together with a minimum 
of five years’ practical experience in works or develop- 
ment laboratories connected with the control and opera- 
tion of large scale industrial processes. 

(b) CHEMICAL ENGINEERS—Candidates should 
possess an Honours Degree or equivalent in Chemical 
or Mechanical Engineering and/or a Science Degree in 
Chemistry, together with a minimum of five years’ 
practical experience in the design, development and 
operation of plant and equipment connected with large 
scale industrial processes. 

Candidates in both the above categories should be 
between 27 and 35 years of age; the work will be 
concerned with the operation and development side of 
oil refinery equipment, but specialised oil experience is 
not essential. A knowledge and appreciation of the 
fundamentals of approach to scientific and technical 
problems associated with large scale operations is, 
however, essential. Applicants must also possess the 
necessary personality, initiative and drive, to direct the 
work of others, and to carry out independant investiga- 
tions requiring tact and organising ability. Prospects 
include interesting work, scope for initiative, and good 
opportunities for advancement. 

Commencing salaries will be between £1,000 per annum 
and £1,500 per annum, and will be considered in propor- 
tion to qualifications and experience of applicants; 
generous allowance in local currency will also be paid ; 
married accommodation will be made available after 
completion of six months’ satisfactory service overseas. 
Free passages out and home ; free medical attention ; kit 
allowance ; Pension Scheme; good leave arrangements. 
Write, stating age and full details of qualifications and 
experience, quoting Department F.150 to Box 2073 at 
191, Gresham House, 





REQUIRED, Three Production Chemists, for training 
as Shift Supervisors in Chemical Factory. Applicants 
should possess B.Sc. Degree or equivalent, and should 
preferably have had some industria] experience. Age 
group up to 30. Good prospects to right men. Apply, 
giving full details and salary required, to THE FULLER’S 
EARTH UNION, LTD., Patteson Court, Nutfield Road, 
Redhill. 


"TECHNICAL ENGINEER required by Chemical 
Engineering Firm in London. Qualifications required 
are: age about 30; B.Sc., Engineering ; above average 
knowledge of Physics and Thermodynamics essential : 
good Mathematics; understanding of general office 
procedure and technical sales an advantage. The 
position offers excellent opportunities to a man having 
these qualifications, coupled with a keen business outlook. 
Write, stating age, qualifications, salary required, to 
Box No. 2794. THE CHEMICAL AGRE, 154, Fleet Street, 
London, E.C.4. 





WORKING NOTICE 





HE Proprietor of British Patent No. 577384 dated 

2nd December, 1943, relating to “‘ Terpene Resin 
is desirous of entering into arrangements by way of a 
licence or otherwise on reasonable terms for the purpose 
of exploiting the above Patent and ensuring its practical 
working in Great Britain. All enquiries to be addressed 
to HERON RoGers & ComPANY, Bridge House, 181 
Queen Victoria Street, London, E.C.4. 
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FOR SALE 


zronoceE ———< 
GEORGE 6) 0) 0) comer § 


BUELL (Buttner System) ROTARY DRYING PLANT, 
comprising rotary drier, 34 ft. 6 in. long by 
6 ft. 11 in. diam., constructed % in. M.S. plate, 
with discharge equipment, fan, dust separator 
system, screw and drag link conveyors, bucket 
elevators, excluding electrical equipment. 

Twelve—60-gallon Stainless Steel Water-jacketed 
MIXERS; xzeared motor stirring units; jacket 
fitted immersion heaters, thermostatically 
controlled. 

several—COMPOUND BALL’TUBE MILLS by Wm. 
Johnson. Dimensions, approx. 12 ft. long by 
3 ft. 6 in. diam., arranged for belt drive through 
gearing ; complete with charge of flint and steel 
balls. 

Pyramid HEAT SEALING MACHINE by A. H. Bland, 
with electrically heated platens, 10 in. long by 
in. wide ; foot-operated closing. 

POWDER SIFTER and MIXER by Barron; trough, 
2 ft. 6 in. by 1 ft. 6 in. by 1 ft. 6 in. deep, with 











detachable bottom; brush-type sifter chain 
driven, mounted over. 
Two—Vertical Open-top Pitch Pine VATS by Carty, 


6 ft. diam. by 6 ft. deep : loose timber covers. 

Three—Unused Broadbent CENTRIFUGAL HYDRO 
EXTRACTORS with 48-in. diam. Staybrite steel 
baskets, perforated type, direct underdriven 
(pit type) from vertical spindle motor 420v. 
D.C., 950 r.p.m.: monitor casing M.S., Staybrite 
gauze lining to baskets. 

Two—HYDRO EXTRACTORS by Broadbent, 48 in. 
diam., perforated baskets ; three-point suspension , 
steam driven. 

ROTARY KILN or CALCINER, 51 ft. long by 7 ft. diam. 
constructed 4-in. plate with 6-in. brick lining,, 
driven by 25 h.p. motor; calciner complete with 
combustion chamber, twin prior stokers, rotary 
feed table and fan, all motorised. 

MULTI-TU BULAR DRIER by Simon, size 3C ; 

44 tons per hour, 

10 per cent, using steam at 100 Ib. p.s.i.; trough, 

12 ft. long by 6 ft. wide by approx. 6 ft. deep: 

internal reel of solid drawn steel tubes rotates by 

ratio of 1: 4. 

TWIN RUMBLING BARRELS, hexagonal oil 

barrels, 2 ft. & in. long by 18 in. across flats: 

steel framework ; units belt driven from 1 h.p. 

motor, 480/3/50. 

GEORGE COHEN SONS & CO. LTD., 
SUNBEAM ROAD, LONDON, N.W.10. 
Tel.: Elgar 7222 and 


STANNINGLEY, Nr. LEEDS. 
Tel. : Pudsey 2241. 


capacity, 


Three 





NEW STAINLESS STEEL PLANT 
FOR ALL NEEDS 
with quick delivery 
Boiling Pans, Tanks of all shapes and sizes 
Dyeing and Drying Racks 
Stainless Steel Buckets 
Steam heated vacuum Driers 
Acid resisting enanielled ware 





We also specialise in finding unusual second- 
hand items for our customers. If you do not 
receive our Monthly List please let us have 
your address. We are not dealers but sell plant 
on commission. May we help you ? 


R. F. PAGET Ph.D., C.C.I. 
Chemical Engineer 


Manor House, Barwick-in-Elmet, Leeds 
Tel. Barwick-in-Elmet 216 


with moisture-reduction of 
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FOR SALE 


MORTON, _—, 3 — LIMITED, 


SELECTED “TEMS. ‘FROM STOCK 
ONE —60 in. Broadbent all-electric Hydro Extractor 
with perforated galvanised steel plate cage. Three 
point suspension, complete with Allen West 
= arting gear, all electrical equipment for 400/3/50 
‘ycles supply. 
THRE E200 gallon rectangular stainless Tanks, open 
top 4ft.6in. by 3ft. 6in. by 2ft. deep, constructed 
12 gauge FDP quality polishe d plate with smooth 
rounded corners and 3 in. folded rim around top. 
Tanks arranged in timber cradles giving full 
support to bottom and sides. 
ONE-—275 gallon copper steam jacketed Boiling Pan, 
4 ft. 3 in. dia. by 3 ft. deep., dished bottom with 
2 in. dia. centre run-off. Mild steel jacket tested 
30 Ib. per sq. inch hydraulic. (unused). 
ONE —New and unused Gardner “Rapid ”’ steam jacketed 
Mixer and Dryer, 2 ft. 3 in. wide by 2 ft. 6 in. 
deep by 6 ft. 3 in. long, gear wheel and pinion 
drive from F. & L. pulleys. 
4-pot stainless steel Ball Grinding Mills with two 
containers, 1 ft. 2 in. dia. by 1 ft. 3 in. long and 
two 9 in. dia. by 10 in. long. Driven through 
vee ropes from new 2 h.p. Laurence Scott Motors, 
complete with starters for 400/3/50 cycles supply. 
SEVERAL—=3 in. “ Regulus’ me tal valves. Straight 
through pattern with standard flanges arranged 
stainless steel fittings. Also 2 in. ditto together 
with non-return valves of both sizes. 
MORTON, SON & WARD, LTD., 
WALK MILL, DOBCROSS, Nr. OLDHAM. 
"Phone: Saddleworth 437 





TWO 


Alloy, Plastic, 


CCURATE Powders for Ceramic, 
Pulverisers, 167, 


Paint, etc., industries. DOHM LTD., 
Victoria Street. London, 38.W.1. 


PPROXIMATELY 5 tons ACETYLENE TETRA 
BROMIDE, May «& Baker, packed in 30 Ib. stone jars. 
Very low delivered price for large or small quantities. 
Box No. 2793, THE CHEMICAL AGE, 154, Fleet Street, 
London, E.C.4. 
BOILER STORAGE TANKS 
READY FOR USE 
—28’ x 7’ 6” dia. 
26’ x 7’ dia. 
28’ « 7’ dia. 
od . 


“ 


> a 


MADEN Py MCKEE, LIMITED, 
317. Prescot Road, 
Liverpool, 13. 


HOPPING Machine, belt driven, Revolving Bowl 

21 in. by 6 in. deep, 3 Knives, fast and loose pulleys. 
THOMPSON & SON (Millwall) Ltd., Cuba Street, 
London, E.14. 








ROTARY VACUUM 
FILTER 


Drum cell type. 4 ft. 74 in. diameter 
xX 2 ft. 74 in. wide. Filter surface 35 sq. 
ft. 2h.p. 4-speed motor with starter. 
| Makers, International Combustion 
| Co, Ltd. Brand new condition £1,000 


RYLATT & CO., 


| 64 Fountain St., Manchester 
| TELE: BLACKFRIARS 9956 
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_ FOR SALE | 


HARCOAL, 





ANIMAIL and V EGETABLE, horti- 
cultural, burning, filtering. disinfecting, medicinal, 
insulating ; also lumps ground and granulated ; estab- 


lished 1830; contractors to H.M. Government.—THOs. 
HILL-JONES, LTD., “ Invicta ’’ Mills, Bow Common Lane, 
London, E. Telegrams, “ Hilljones, Bochurch, London.” 
Telephone : 3285 East. 


HEMICAL TANKS. (Good quality, new ebonite tanks 
for containing most industrial chemical liquids. Two 
sizes: 10 gallon, 19 in. by 11 in. by 14 in., £3 6s. each, 
20 gallon, 27 in. by 11 in. by 20 in., £7. Details from 
manufacturers, United Ebonite and Lorival Limited, 
Bolton, Lancs. 


Immediate Delivery 
STEEL 8 oy ea BUILDINGS 
33’ « 80’ high 
l 51 33’ « 80’ high 
| 140’ » < 40’ «17 to 40° high 
In excellent condition. 
Dismantled and loaded on lorry. 
steelwork could be used for any erection. 
DEN & McKEE, LIMITED, 
317, Prescot Road, 
Liverpool, 13. 


NE New Laboratory Double Roll Mill for use with 

plastics, paints, etc. Gearing allows two speeds. 
Rolis steam heated. Driven by 3 h.p. 440 volt motor. 
Rolls nickel cast iron and stainless steel. Full details 
apply Box No. 2795, THE CHEMICAL AGE, 154, Fleet 
Street, London, E.C.4. 


EVERAL small steam-jacketed Copper Pans. 
Several Ball Mills, 6 ft. 6 in. by 6 ft. 8 in., Silex-lined 
batch type, with driving gear and clutch. 

8 Simon type Portable Slat Conveyors, 20 ft. long, for 
boxes or bags. 

Mixing Pan, 6 ft. dia. by 5 ft. deep, flat bottom, open top. 

Ditto, 3 ft. dia. by 5 ft. deep, flat bottom, open top. 

2—6 in. Centrifugal Pumps by C herry. 

Milton Grinders fitted with 30 in. vertica)l stones, belt 
driven with shaker feeds. 

1 Iwel 20 in. Turbine Centrifugal Extractors with spare 
baskets. 

Steam Jacketed Gardner pattern Mixer about 30 gallons 
capacity. 

4 vertical Hall Ammonia Compressors, single cylinder, 
belt driven cylinders 3 in. to 5 in. bore. 

2 Alfa-Laval Disc Separators, belt driven, size 45 and 
65, with chambers 12 in. and 15 in. dia. 

2 unused belt driven Ram Pumps, fitted one ram 1¢ in. 
dia., 3 in. stroke, brass fitted. 

Alpine type Perplex Grinder, chamber 20 in. dia. 

Ditto similar, chamber 18 in. dia. 

Single pair toothed Crushing Roll, belt and’ gear driven 
last used for soap crystals. 

2 Steam Jacketed Mixing Pans. 

Several A.C. motors, 3-10 h.p. 

21—3 gallon capacity Ball Mills. 

4 Mather & Platt Colloid Mills. 

460 ft. B.B. Gravity Conveyor, steel rollers, 14 in. long 
by 6 in. pitch. 

Torrance Positive-geared Edge Runner Mill. 

5 Riveted Vessels, partly jacketed and plain, with 
agitators and coils, as used in oil-refining trade. 

$8 Miracle Super Hammer Mills, size 3W, each with 65 
H.P. A.C. Motor, vee rope drive, cyclone, fan and all 

+ Eg 

2 Various Werner Pfleider Mixers, 


size 16 and 17, 
double ‘Z’ arms, 


both plain and steam jacketed 


types. 
Gardner Rapid Sifter Mixer, 4 ft. long. 
Gardner 10 ft. steam jacketed Dryer. 


Write: RICHARD SIZER_ LIMITED, 
CUBER WORKS HULL 


TEELWORK for double storey building for sale 
24 ft. by 42 ft. by 19 ft. to eaves, approximately 
2,000 sq. ft. also other buildings ready for delivery. 
COMMERCIAL STRUCTURES LTD., Staffa Road, Leyton, 
B£.10 


ENGINEERS 


APRIL 1t94y 


FOR SALE 
IMON TWIN ROLLER DRUM DRIER, with steaw- 








heated rolls, 2 ft. 4 in. diam. by 5 ft. long; drive 


through spur gearing with countershaft and complete 
with fast and loose pulleys. 


BROADBENT 48-in. SUSPENDED TYPE HYDRO 


EXTRACTOR, overdriven from 15 h.p. motor 
400/3/50 supply, together with Pony motor for slow 


running. 

BROADBENT 48-in. HYDRO EXTRACTOR;  three- 
point suspension, galvanised basket and complete 
with 15 h.p. motor, starting equipment and reverse 
current braking switch suitable for 400/440 volt 
3-phase 50-cycle supply. 

JOHNSON TIMBER PLATE AND FRAME FILTER 
PRESS, 28 plates and 29 frames, cakes 2 ft. 1 in. sq. 
by 13 in. closure. (Two available.) 

18-in. diam. WILKINSON OINTMENT MILL, with 
marble refining discs and enamelled hopper and 
agitator, and complete with driving motor. 

TUNGSTONE ACID PUMPS. A number available in 
Ebonite, Bronze and Tufnol. 

SILICA COILS of 24 in. bore. comprising 60 ft. formed 
into seven turns at 2 ft. 6 in. diam.. complete with teak 
supporting framework. (Brand new.) 

NEWMAN INDUSTRIES, LIMITED. 
YATE, BRISTOL. 


METAL Powders and xr Dohm Limted, 167, 
Victoria Street, London, 8.V 
*Phone 98 Staines 

ET of Rubber or Plastic Rolls, Steam Heated, 16 in. 
by 9 ft. dia. 
Artofex Dough Mixer, 34 in. 
driven. 
Unused “ Weir’? Tubular Condenser, 140 sq 
Jacketed Cylindrical Vacuum Oven, 7 ft. by 3 ft. atti 
3 ft. 6 in. stainless coated Edge Runner by Torrance, 
Filter Press, 30 chambers, 26 in. by 26 in. 


HARRY H. GARDAM & CO. LTD. 
STAINES 


revolving bowl, electric 


STEEL TANKS AND VESSELS 


5—20’ dia. « 12’ deep 
2—7’ 6” dia. x 22’ long 
1—’ dia. « 1 long 
3— 6” dia. «8 3” deep 
s—5’ 9” dia. - 12° long 
10-—3’ 6” dia. « & long 
20-—3’ 9” dia. « 6’ long 
6—t 3” dia. » 3’ &” deep 
25’ » 8’ 6” « 6 deep 
2—20' x 10 © 10 deep 
! 12’ »« 6° @” ~ &’ 6” 
12’ dia. ~ &’ dee 


MADER & McKEE LIMITED, 
317, Prescot Road, 
Liverpool, 13. 


TOCK Clearance. — Offers wanted by London merchants 

for quick sale of stock of dyestuffs, now surplus to 
requirements. Stock list willingly sent on application 
to Box No. 2798, THE CHEMICAL AGE. 154, Fleet Street, 
London, E.C.4. 


—_ 


TO CHEMICAL PLANT "MANUFACTURERS AND 
CHEMICAL WORKS SUPPLIERS. 
FOR SALE BY PRIVATE 
TREATY 
AS a going concern, old established Metal 
Working Business, about ten miles from 


Manchester. 
Sum involved including Buildings, Plant, 
Machinery, Stock and Goodwill £40,000. 


Uninterrupted production. 


BOX NO. 2799, 
THE CHEMICAL AGE, 154, Fleet Street, London, E.C.4 
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FOR SALE 
~ Copper Melting Pans jacketed, 18 in. diam. by 
12 in. dcep, with covers, mounted in steel frames 
with valves, etc. (new condition). THOMPSON & SON 
(MILLWALL) LTD., Cuba Street, Millwall, E.14. 


PETROL-ENGINED ALTERNATORS 
22 5 K.V.A. ALTERNATOR by H. E. Nunn. Output, 
230/440/3/50, 4 wire. (Built-in. exciter.) Driven 
by 30 h.p. Ford petrol engine. Complete unit 
contained in pneumatic-tyred two-wheel trailer. 
15 K.V.A. ALTERNATOR by Hans Still. Output, 
220/380/3/50, 4 wire. (Built-in exciter.) Driven 
by 25 h.p. petrol engine. Complete unit con- 
tained in pneunatic-tyred two-wheel trailer. 
15 K.V.A. ALTERNATORS by Mawdsley. Output, 
230/400/3/50. (Built-in  exciter). Driven by 
28 h.p. petrol engine. New and unused. 
Twin 9 K.V.A. ALTERNATORS by B.T.H. 
230/1/50. Driven by 11.9 h.p. 
Complete unit contained in pneumatic-tyred 
four-wheel trailer. Control panel arranged to 
take output of both alternators combined or 
singly, at will. 
2 K.V.A. ALTERNATORS by Onan. Output, 
Driven by 2-cylinder petrol engine. 
i} K.V.A. ALTERNATORS by Norval Bros. 
230/1/50. Driven by & h.p. petrol engine. 
— & DANKS LIMITED 
Plant and Machinery Department. 
FAGGS ROAD, FELTHAM, MIDDLESEX. 
hone Feltham 3471 
LANGLEY GREEN, OLDBURY, BIRMINGHAM. 
’Phone Broadwell 2011. 
BROADHEATH, Nr. MANCHESTER. 
’Phone Altrincham 3711. 
WADSLEY BRIDGE, SHEFFIELD. 
*Phone Owlerton 44291. 


100 STRONG NEW WATERPROOF APRONS, 
To-day’s value ids. each, Clearing at 30s. 

dozen. Also large quantity Filter Cloths, cheap. Wilsons, 

Springfield Mills, Preston, Lancs. Phone 2198. 


AUCTIONEERS, VALUERS, Etc. 
DWARD RUSHTON, 
(Established 1805). 





Output. 
petrol engine, 


115/3/60. 


Output, 








SON AND KENYON 


Auctioneers’ Valuers and Fire Loss Assessors of 
CHEMICAL WORKS, PLANT AND 

MACHINERY 

York House, 12 York Street, Manchester. 


Telephone 1937 (2 line 8) Ce ntral, Manchester. 


SERVICING _ 


OHM, Ltd., pulverise raw materials everywhere, 
167, Victoria Street, London, 8.W.1. 
RINDING, Drying, Screening and 
materials undertaken for the trade. 
of Ground Silica and Fillers, ete. 











3rading of 
Also Supplier 
JAMES KENT, LTD., 


Millers, Fenton, Staffordshire. Telegrams: Kenmill, 
Stoke-on-Trent. Telephone: 4253 and 4254, Stoke-on- 


Trent (2 lines). 


RINDING of every description of chemical and 

other materials for the trade with improved mills.— 
THOS. HILL-JONES, Lrp., ** Invicta ’’ Mills, Bow Common 
Lane, London, E. Telegrams : ™ Hilljones, Bochurch, 
London.” Telephone : 3285 East... 


WANTED 


ANY kind of Merchandise bought for cash. Govt. 
surplus, redundant stocks, job lines, — Write 
G.T.C. 82/94, Seymour Place, London, 


LASS-LINED vessel, capacity 35/40 gallons 


James Wilkinson & Son Ltd., Tinsley Park Road, 
Sheffield 9. 














THE CHEMICAL AGE 


complete. 


Ixill 
WANTED 
was TED, urgently, One ‘Mahler Cook Bomb 
complete: also One Mahler Cook Calorimeter 


Price and details to Powell Duffryn Research 
Laboratories Limited, 140, Battersea Park Road, S.W.11 


hc 
URGENTLY 
WANTED BY 
LEADING INDIAN 
INDUSTRIAL 
CONCERNS 


Complete Chemical Plants for the 
manufacture of— 


1. Sodium Silicate from Sodium Sulphate and 


Sand. 

2. Potash Dichromate from Potash Nitrate and 
Chrome Ore. 

8. Potash Chlorate from Potash Nitrate and 


Salt. 
4. Zine Chloride (or oxide) from galvanizing 
flux skimmings 


_ Ferro-titanium from Red Mud Sludge ex- 
aluminiuni works. 


. 
wt 


6. Magnesia from sea-water and dolomite fines 


7. Plant to utilize spent acid from steel works 


Any firm specialising in the manufacture of the 
above, or having such plant for disposal, is 
invited to write Box No. 2797, The Chemical 
Age, 154, Fleet Street, London, E.C.4. 


eR RE TEE EOIN 





Specialists in 
Carboys, Demijohns, Winchesters 


JOHN KILNER & SONS (1927) LTD. 
Tel. WAKEFIELD 2042 Established 1867 








For service and 
satisfaction Let us quote tor 


TETAR 
P L ANTS NEW 
STILLS, RIVETED 


OR WELDED, Benzol 
Stills, Tanks, Jacketed 
Pans and ail types of 


STEEL 
PLATE 
WORK 


LEEDS & BRADFORD, 
BOILER CO., LTD 


STANNINGLEY, 
near LEEDS 
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LACTIC ACID |F 
S U R p L U S ieebonaaae OILSI ITI 


TANNERS’ MATERIALS 


BOWMANS CHEMICALS, LTD|} % 
CHEMICAL MANUFACTURERS Gage 

Moss Bank Works : : : Near WIDNES| 9), , 
i 

. “LION BRAND” | Ts 
METALS AND ALLOYS | = 
MINERALS AND ORES . 

RUTILE, ILMENITE, ZIRCON, 


MONAZITE, MANGANESE, Etc 


MACHINERY| || ...2:2cnr sus: 
METALLURGICAL WORKS LTD. 


GARSTON, LIVERPOOL, 19 
for ESTABLISHED 1869 


IMMEDIATE 


DELIVERY DUST CONTROL 


IN THE CHEMICAL INDUSTRY 
























































Problems difficult to solve _ in 

. the chemical industry are Dust, 
State your requirements Fibrous Dust Extraction § and, 
more particularly, Separation. The 
“* cyclone’’ principal often em- 
ployed leaves much to be desired. 


to 
Atmospheric Control Ltd. provide a 
satisfactory answer by specially 
designed self-cleaning Dust Separa- 
tors and Filters which facilitate the 
reclamation of waste products, 


many of which have hitherto been 


X CO. wacunery LTD a a Ma ae 


about this method, without 


TOTTINGTON ° BURY 5 LANCS obligation, to:— 











PHONE: TOTTINGTON ATMOSPHERIC, CONTROL LTD. 
123 41, JOHN DALTON STREET, MANCHESTER |f 
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The FLOOR of AGES 
RESISTS 





ACIDS AND ALKALIS 


| NSTALLED by a variety of industries for its rock-like 
| permanence, The Floor of Ages also adds acid and 
alkali resistant to its honours. And rightly so. 
fsacting practical tests prove conclusively that The Floor 
od Ages is an effective, permanent resistant that is saving 
time and money for leading firms at home and abroad. 
If you would like to know how The Floor of Ages 
an solve YOUR problem, simply write or phone our 


Iechnical Dept. 
TANK LININGS 
tormaldehyde 


Bolton & Hayes 


we’ specialists in storage tanks, and 


jnings for bleach- acid and_ alkali 





ng cisterns, vats, etc. 








al 


BoLToNn & Hayes LTD. 


VIKING HOUSE 
anchester Road, Bolton Tele. 4067 
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cee se » Es SPRAYING 
©OUR OAKS macnines 
for FACTORY LIMEWASHING 
The “FOUR OAKS ”’ way of 
—_ and easy Limewashing, 


olourwashing, Distempering 
and Disinfecting. 









BRIDGEWATER 
TTERN 
SPRAYING MACHINE 


is made in two sizes, 
18 galls. and 30 galls. 





Catalogues free 





All Prices are 
subject to con- 
ditions prevail- 
ing at the time 
Orders are re- 
ceived. 


Sole Manufacturers 2 | 
Re Pe LR} ay Vind the 4 
Four Oaks Works, Four Oaks, BIRMINGHAM 
W. C. G. LUDFORD, Proprietor. 


Telegrams : Telephone : 
** Sprayers, Four Oaks.”’ 305 Four Oaks 




















(Grin seo]} 


HIGH SPEED MIXER 


Designed for mixing cellulose, distemper, emulsions, 





Sal 


enamels, inks, lubricants, oils, and similar liquids, 
ITEELE & COWLISHAW LTD. 
Engineers (Dept 12) Head Office and Works: 


Cooper Street, Hanley, Stoke-on-Trent, Eng. 
London Office:329 High Holborn. W.C.1!.Tel. Hol, 6023 











mes, 





Paints and enamels that start their life in a Houchin Mill 
will end in a perfect finish. 
Brilliant design and craftsman construction give Houchin 
Mills just the qualities for finer grinding of all materials. 
The Houchin ‘ high angle * principle means faster, finer 
grinding—and three resultant benefits as well 

i. Greatly improved products. 

2. Lower product cost. 

3. Reduced cylinder wear. 
Make highest efficiency your target from this moment 
on—and Houchin Mills your standard grinding equip- 
ment. In spite of material shortages, good deliveries 
are still being made. 


BALL & PEBBLE MILLS 
Houchin Ltd., Garford Street, London, E.14. 
Telephone : East 3768/3817 
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HASLAM STREET* CASTLE BOULEVARD + NOTTINGHAM 
Telephone: Nottingham 46068 {3 ines) Telegrams : Capstan, Nottingham 
4 





IVER 


supplied to suit any condition 


DO YOU REQUIRE A 
GAS GOVERNOR? 


We can supply it 
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